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NOTES BY THE EDITOE 

OH THB 

PBOGBESS OF SCIENCE FOB THE YEAB 1861. 



The fifteentli meeting of the American Aaaocifttion fiir the Advance- 
ment of Science was appcMnted to be held at Nashville, TenneMee, 
April, 1861 ; baS owing to the breaking oat of the civil war, the meet- 
ing was necessarily postponed to some fntore and more anspicions 
occasion. 

The thirty-first annual meeting of the British Association £or the 
Advancement of Science was held at Manchester, September, 1861, 
Mr. WHliam Fairbaim, the eminent engineer, being in the chair. 

This meeting appears to have exceeded all others before held, in 
the numbers present, in the amount of general and local subscriptions 
(upon which the efficiency of the Association in promoting investiga- 
tions nuunly depends), in the value and number of the papers read, 
in the interest of the personal discussion, and in the excellence and 
variety of the evening discourses. Among the lectures of special in- 
terest was one by IVofessor Airy, the Astronomer Boyal, ^ On the 
Solar Eclipse of 1860," and one by Frof. Miller, on the recent remark- 
able researches of Bunsen and Eirchhoff on <* Spectrum Analyos ; ** 
abstracts of both being given in this volume. The subjects which 
commanded most general attention, however, among those brought 
before the Association, were the '* Origin and AnUquitif of Man " and 
*^ Iron-plated Ships" The next meeting was appointed to be held at 
Cambridge, when the Prince of Wales is expected to take the chair. 

From the annual address of the President, which was mainly a 
review of the recent progress of science, we make the following 
extracts : — 

*' Were I to enlarge on the relation of the achievements of science 
to the comforts and enjoyments of man, I should have to refer to the 
present epoch as one of the most important in the history of the world. 
At no former period did science contribute so much to the uses of li£9 
and the wants of society. ' And in ddng this it has only been fulfilling 
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that mission which Bacon, the great father of modem science, ap- 
pointed for it, when he wrote, that ^ the legitimate goal of the sciences 
is the endowment of hmnan life with new inventions and riches,' and 
when he sought for a natural philosophy which, not spending is energy 
on barren disquisitions, ^ should be operative for the benefit and endow- 
ment of mankind/ 

" Looking, then, to the fact that, whilst in our time all the sciences 
have yielded this fruit, I shall probably best discharge the duties of the 
office I have the honor to fill by stating, as briefly as possible, the more 
recent scientific discoveries which have so influeijced the relations of 
social life. 

" The history of man, throughout the gradations and changes which 
he undergoes in advancing from a primitive barbarism to a state of 
civilization, shows that he has been chiefly stimulated to the cultiva- 
tion of science, and the development of his inventive powers, by the 
urgent necessity of providing for his wants and securing his safety. 
There is no nation, however barbarous, which does not inherit the 
germs of civilization, and there is scarcely any which has not done 
something towards applying the rudiments of science to the purposes 
of daily life. 

^* Again, if we compare man as he exists in small communities with 
his condition where large numbers are congregated together, we find 
that densely-populated countries are the most prolific in inventions, 
and advance most rapidly in science. Because the wants of the many 
are greater than those of the few, there is a more vigorous struggle 
against the natural limitations of supply, — a more careful husbanding 
of resources ; and there are more minds at work. 

" Astronomy, — Without tracing the details of the history of astro- 
nomical science, we may notice that in more recent times astronomical 
discoveries have been closely connected with high mechanical skill 
in the construction of instruments of precision. The telescope has 
enormously increased the catalogue of the fixed stars, or those * land- 
marks of the universe,* as Sir John Herschel terms them, * which never 
deceive the astronomer, navigator, or surveyor.* The number of known 
planets and asteroids has also been- greatly enlarged. The discovery 
of Uranus resulted immediately from the perfection attained by Sir 
William Herschel in the construction of his telescope. More recently, 
the structure of the nebulas has been unfolded through the application 
to their study of the colossal telescope of Lord Rosse. 

" Our knowledge of the physical constitution of the central body of 
our system seems likely, 'at the present time, to be much increased. 
The spots on the sun's disk were noticed hy Galileo and his contem- 
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poraries, and enabled themi to ascertain the time of its rotation, and 
the inclination of its axis. They also correctly inferred, from their 
appearance, the existence of a luminous envelope, in which fiinnel- 
shaped depressions revealed a solid and dark nucleus. Just a century 
ago, Alexander Wilson indicated the presence of a second and less 
luminous envelope beneath the outer stratum ; and his discovery was 
confirmed by Sir William Hcrschel, who was led to assume the pres- 
ence of a double stratum of clouds, tbc upper intensely lununous, the 
lower gray, and forming the penumbra of the spots. Observations 
during eclipses have rendered probable the supposition that a third 
and outermost stratum of imperfect transparency encloses concentri- 
cally the other envelopes. Still more recently, the remarkable discov- 
eries of Borchhoff and Bunsen require us to believe that a solid or liquid 
photosphere is seen through an atmosphere containing iron, sodium, 
lithium, and other metals in a vaporous condition. 

^^ Magnetism. — Guided by the same principles which have been so 
successful in Astronomy, its sister science, Magnetism, emerging from 
its infancy, has of late advanced rapidly in that stage of development 
which is marked by assiduous and systematic observation of the phe- 
nomena, by careful analysis and presentation of the facts which they 
disclose, and by the grouping of these in generalizations, which, when 
the basis on which they test shall be more extended, will prepare the 
way for the conception of a general physical theory, in which all the 
phenomena shall be comprehended, whilst each shall receive its sepa- 
rate and satisfactory explanation. 

" To refer to a single instance of the elucidation of magnetic phe- 
nomena, we have seen those magnetic disturbances — so mysterious in 
their origin, and so extensive in simultaneous prevalence, and which 
less than twenty years ago were designated by a term specially denot- 
ing that their laws were wholly unknown — traced to laws of periodi- 
cal recurrences ; revealing, without a doubt, their origin in the central 
body of our system, by inequalities which have for their respective 
periods the solar day, the solar year, and, still more remarkably, an 
until lately unsuspected solar cycle, of about ten of our terrestrial 
years, to whose existence they bear testimony, in conjunction with the 
solar, spots, but whose nature and causes are in all other respects still 
wrapped in entire obscurity. We owe to General Sabine, especially, 
the recognition and study of these and other solar magnetic influences, 
and of the magnetic influence of the moon, similarly attested by con- 
current determinations in many parts of the globe, which are now held 
to constitute a distinct branch of this science, not inappropriately named 

celestial,' as distinguished from purely terrestrial magnetism. 

1» 
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** Chemistry. — The most remarkable advance in this acienoe is that 
made hy Bunsen and Eirchhoff, in the application of the cdored rays 
of the prism to analytical research. We may consider their discoveries 
as the commencement of a new era in analytical chemistry, from the 
extraordinary facilities they afford in the qualitadTe detection of the 
minutest traces of elementary bodies. The value of the method has 
been proved by the discovery of the new metals, csBsium and rubidium, 
by M. Bunsen f and it has yielded another remarkable result, in dem- 
onstrating the existence of iron, and six other known metals, in the 
sun. 

*^ I must not, however, pass over in silence the valuable light which 
chemistry has recently thrown upon the composition of iron and steeL 
Although Despretz demonstrated many years ago that iron would com- 
bine with nitrogen, yet it was not until 1857 that Mr. G. Binks proved 
that nitrogen is an essential element of steel, and more recently M. 
Caron and M. Fremy have further elucidated this subject ; the former 
showing that cyanogen, or cyanide of ammonium, is the essential ele- 
ment which converts wrought iron into steel ; the latter combining iron 
with nitrogen through the medium of ammonia, and then converting it 
into steel by bringing it, at the proper temperature, into ccmtact with 
common coal-gas. There is little doubt that in a few years these dis- 
coveries will enable Sheffield manufacturers to replace their present 
uncertain, cumbrous, and expensive process by a method at once sim- 
ple and inexpensive, and so completely under control as to admit of 
any required degree of conversion being obtained with absolute cer- 
tainty. Mr. Grace Galvert also has proved that cast-iron contains ni- 
trogen, and has shown that it is a definite compound of carbon and 
iron, mixed with various proportions of metallic iron, according to its 
nature. 

'* Geology, — It is little more than half a century since Greology as- 
sumed the distinctive character of a science. Taking into considera- 
tion the aspects of nature in different epochs of the history o£ th^ earth, 
it has been found that the study of the changes at present going on 
in the world around us enables us to understand the past revolutions 
of the globe, and the conditions and circumstances under which strata 
have been formed, aud organic remains imbedded and preserved. The 
geologisthas increasingly tended to believe that the changes which 
have taken place on the face of the gl6be, from the earliest times to the 
present, are the result of agencies still at work. But whilst it is his 
high office to record the distribution of life in past ages, and the evi- 
dence of physical changes in the arrangement of land and water, his 
results hitherto have indicated no traces of its beginning, nor have 
they affixrded evidence of the time of its future duration* 
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^AppUied Jfi«A«nl0».-^Diifkig tlM Itte e^sttiiy the ieiMie« of Ap- 
plied Meehttiitei has iMde 0^d«s trfakli aflfeottSsli by tli^ magnieiide; 
bat even these, it may reasottaMy be hdped, are bat tibe pmaifle ef 
fiitnre a»d mere wonderful enlargeitteBtSb'' 

Barring to the progreM of steafu fiatigatioiiy Mr* fMamrti te* 
matlced, **that the paddkHwheel tytfCrai of pfyypttkioii lia< iMhitu&ed 
its siiperk)tity <m9r ererf other sMthed yet adopted for the allaiiiiBettt 
of speed, as by it the b^ resiilia are obtained^ trhh the least expend^ 
tare of power." 

*^ Great changes in 1^ ctdti^atio& of the soil are oiidoabtedly de«- 
tiaed to be effected by l^e steaahei^ineir It is but a short tiBie since 
it was thooght inapj^icable to agricoltoral porposes, from its great 
weight and eiqiense. Bat more reeent experience has proved ti^ to 
be a mistake ; Mid already in most ^stncts we find that it has been 
pressed into the service of the fiunn. The small locomotive, monnted 
on a frame with Ibnr wheels, travelB from viUage to village, in Great 
Britain, with its attendant, the thrashing-machine, perllmrfiiing the 
opevitiiMit of thradiingy winnowing, and cleaning, at less than one 
half the cost by the dd and tedious process of hand labor. Its appli- 
cation to ploughing and tiUage on a large scale is^ in my opinion, stM 
in its infancy ; and I doubt not that many members of this Association 
will live to see the steam-pkmgh in operation over the whole length 
and breadth of the land. Much has to be done before this important 
change can be successfiilly accomplished ; but with the aid <^ the agri- 
culturist in preparing the land so as to meet the requirements of steam- 
machineiy, we ma/ reasonably Icxk. forward to a new era in the culti- 
vation of the 8(nL 

^''Irwt Ship^mSding. — In iron ship-building, an immense field is 
opening before us. Our wooden walls have, to all appearance, seen 
their best days ; and as one of the early pioneers in iron construction, 
as applied to ship-buikling, t am highly gratified to witness a change 
of opinion that augurs well for the security of the liberties of the coun- 
try. From the commencement of non ship-building, in 1830, to the 
present t&ne, there could be only one opinion amongst those best 
acquainted with the subject, namely, that iron must eventually super- 
sede timber in every form of naval ccmstmction. The large ocean 
steamers, tlM ' Himalaya,' the ' Persia,' and the * Great Eastern,' abtm- 
dantly diow what can be done with iron ; Mid we have only to look at 
the new system of casing ships with armor-plates to be convinced that 
we can no longer build wooden vessels of war with safety to our naval 
superioritv and the best interests of the country. I give no opinion as 
t4 the dblaas of the reeonstroction of the navy ; but I may state ihat I 
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am fttUy persuaded that the whole of\>iir ships of war must be rebtdlt 
of iron, and defended with iron armor calculated to resist prqjeGtiks 
of the heaviest description at high Telocities. 

** In the early stages of iron ship-bmlding, I belieye I was the first to 
show, by a long series of experiments, the superiority of wrought iron 
OTer every other description of material in security and strength, when 
judiciously applied in the construction of ships of every class. Other 
considerations, however, affect the question of vessels of war ; and al- 
though numerous experiments were made, yet none of the targets 
were on a scale sufficient to resist more than a six-pounder shot. It 
was reserved for our scientific neighbors, the French, to introduce 
thick iron plates as a defensive armor for ships. The success which 
has attended the adoption of this new system of defence affords the 
prospect of invulnerable ships of war ; and hence the desire of the gov- 
ernment to remodel the navy on an entirely new principle of construc- 
tion, in order that we may retain its superiority as the great bulwark 
of the nation. 

<^It is asserted, probably with truth, that whatever thickness of 
plates are adopted for casing ships, guns will be constructed capable 
of destroying them. But their destruction will even then be a work 
of time ; and I believe, from what I have seen in recent experiments, 
that, with proper armor, it will require not only the most powerful ord- 
nance, but also a great concentration of fire, before fracture will en- 
sue. If this be the case, a well-constructed iron ship, covered with 
sound plates, of the proper thickness, firmly attached to its sides, will, 
for a considerable time, resist the heaviest guns Wliich can be brought 
to bear against it, and be practically shot-proof. But our present 
means are inadequate for the production of large masses of iron; and 
we may trust that, with new tools and machinery, and the skill, en- 
ergy, and perseverence of our manufacturers, every difficulty will be 
overcome, and armor-plates produced which will resist the heaviest 
existing ordnance. 

" The riffing of heavy ordnance, the introduction of wrought iron, and 
the new principle of construction with strained hoops, have given to 
all countries the means of increasing enormously the destructive power 
of their ordnance. One of the results of this introduction of wrought 
iron and correct principles of manufacture is the reduction of the 
weight of the new guns to about two-thirds the weight of the oldei 
cast-iron ordnance. Hence follows the facility with which guns of 
much greater power can be worked, whilst the range and precision 
of fire are at the same time increased. 

" Iron Bridges. — We have seen a new era in the history of the 
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construction of bridges, resulting from the use of iron ; and we have 
only to examine those of the tubular form over the Conway and Menai 
Straits to be convinced of the durability, strength, and lightness of 
tubular constructions applied to the support of railways or common 
roads, in spans which, ten years ago, were considered beyond the 
reach of human skill. When it is considered that stone bridges do 
not exceed one hundred and fifty feet in span, nor cast-iron bridges 
two hundred and fifly feet, we can estimate the progress which has 
been made in crossing rivers four or five hundred feet in width, with- 
out any support at the middle of the stream. Even spans greatly in 
excess of this may be bridged over with safety, provided we do not 
exceed eighteen hundred to two thousand feet, when the structure 
would be destroyed by its own weight. 

" Importance of Good Machinery, — It is to the exactitude and ac- 
curacy of our machine-tools that our machinery of the present time 
owes its smoothness of motion and certainty of action. When I first 
entered Manchester, the whole of the machinery was executed by 
hand. There were neither planing, slotting, nor shaping machines ; 
and, with the exception of very imperfect lathes, and a few drills, the 
preparatory operations of construction were effected entirely by the 
hands of the workmen. Now everything is done by machine-tools, 
with a degree of accuracy which the unaided hand could never accom- 
plish. The automaton, or self-acting machine-tool, has within itself an 
almost creative power ; in fact, so great are its powers of adaptation 
that there is no operation of the human hand that it does not imitate. 

" Telegraphy, — A brief allusion must be made to that marvellous 
discovery which has given to the present generation the power to turn 
the spark of heaven to the uses of speech ; — to transmit along the 
slender wire, for a thousand miles, a current of electricity that renders 
intelligible words and thoughts. 

" In land telegraphy the chief difficulties have been surmounted, 
but in submarine telegraphy much remains to be accomplished. Fail- 
ures have been repeated so often as to call for a commission on the 
part of the British Government to inquire into the causes, and the best 
means of overcoming the difficulties which present themselves. I had 
the honor to serve on that commission, and I believe that from the report, 
and mass of evidence and experimental research accumulated, the public 
will derive very important information. It is well known that three con- 
ditions arc essential to success in the construction of ocean teleg^phs, 
—perfect insulation, external protection, and appropriate apparatus 
for laying the cable safely on its ocean bed. That we are far from 
having succeeded in fulfilling these conditions is evident from the fact 
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tlial out of twelvv thooflaiid buIm of sabmaxiiie cabie wlneli ksiv boot 
laid rinee 1851, only three thoumid miles are aetoallj in iraridng <ms 
der; so tliat three-fourths may be eonaidered a fiulnre and loas to the 
oonntrj. The insulators hitherto emplojed are sobject to deterionH 
tion from mechanical Tiolence, firom chemical decompositaon or deea^y 
and from the absorpUon of water. But the last drcnmstance does not 
appear to inflnenoe serioosly the dnrabilitj of cables. Electricalljy 
Indiannbber p o ss es s e s high advantages, and, next to it, Wray's con^ 
ponnd and pure gatta-percha fax surpass the commercial gntta-percha 
hitherto employed ; bat it remains to be seen whether the mechanical 
and commercial difficulties in the employment of these new materiali 
can be socoesafully overcome. The external protecting coTcring is 
stall a subject of anxious consideration. The objections to iron wire 
are its weight and liability to corrosion. Hemp has been substituted, 
but at present with no satisfactory result. All these difficulties, to- 
gether with those connected with the coiling and paying out of the 
cable, will no doubt yield to careful experiment, and the empkjmenfe 
of proper instruments in its construction, and its final deposit on the 
bed of the ocean. 

^Irrespeciive of inland and international tel^raphy, a new system 
of communication has been introduced by Prof Wheatstone, whereby 
intercourse can be carried on between private families, public offices, 
and the works of merchants and manufacturers. This application of 
electric currents cannot be too highly appreciated, from its great effi- 
ciency and comparatively small expense. To show to what an extent 
this improvement has been carried, I may state that one thousand 
wires, in a perfect state of insulation, may be formed into a rope not 
exceeding half an inch in diameter." 

The CongrcM for the Promotion of Social Science, which has now 
become an established institution in Great Britain, met, during the 
past year, at Dublin, and was largely attended, — some ninety-three 
papers being read and discussed. Of these communications we note 
the following, by title, as affording our American readers an idea of 
the scope and objects of the Congress : — 

*^ Su":a:estions on the Failure of Education in the Junior Classes of 
Elementary Schools ; by the Rev. W. A. Willock, D.D." '' On the 
Application of the Principles of Education in Schools for the Lower 
ClflDsses of Society ; by Miss Carpenter." *' A Scheme for the Adult 
Edn<fation of the Working Classes; by Mr. J. P. Organ." "Paper- 
hangings Auxiliaries to Education ; by Mr. J. Stewart." ** On the 
Influence of Newspapers on Popular Education; by Mr. G. W. Blan* 
chard Jerrold." ** On Art Education considered in its Utilitarian and 
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Social Aspect ; by Mr. M. A. Ha^es." '^ On the more Pnmiiiiait CaiiMt 
of an Excessive Mortality in Early Life ; by Dr. Moore." *' On the Phyt- 
ical Degeneration of Town Populations ; by Dr. Beddoe." ** On Hot- 
pital Statistics ; by Florence Nightingale." *^ On the Influence of the 
Food on the Intellect ; by Dr. H. Kennedy." << On the Health of Mer- 
chant Seamen ; by Dr. J. O. William." << On Practical Sanitarf 
Work in Town and Country ; by Mrs. Fison." ^* On Quarantine ; bf 
Dr. Milroy." ^*0n the Application of Sanitary Science to Publio 
Works of Irrigation ; by Mr. £. Chadwick." <* On the Disposal of 
Boys from Beformatories ; by the Bot. J. Fish." *< On Sentences, 
with a view to Beformation or Deterrence; by T. B* L. Baker." 
** On Punishment, — its Effects by way of Example; by Mr. C. H. 
Footc." ^ On the Condition of the Working Women in England and 
France; by Miss Parkes." '* Women Compositors; by Miss Emily 
Faithfull." «" On the Law of Fluctuation in Wages ; by Pkofl H. Hen- 
nessy." ^On Working Men's Beading-rooms; by Dr. B. Elliott." 
^ On the Condition of the Working Classes and their Dwellings; by 
the Bey. J. B. Bobinson." ^* On the 'Superior Economy of Adminis- 
tration of Voluntary as distinguished from Legal Charity ; by Major 
O'Beilly." ** On the Necessity of a Universal System of Weights, 
Measures, and Coinage ; by M. Chevalier, of France." '^ On Public 
Prosecutors in Prussia ; by Baron Holtzendorff." ^ Should the Ac- 
counts (^ Joint Stock Companies be Audited by a Public Officer? by 
Mr. D. C. Heron." '^ Observations on the Proposal of Admitting the 
Evidence of Accused Persons on their Trial ; by Mr. P. J. McEenna." 

The Emperor of Bussia has recently placed in the hands of M. 
Struvd, the distinguished Bussian astronomer, the sum of 125,000 
francs, to enable him to erect an observatory on the summit of Mount 
Ararat, in Persia. It is hoped that, under the remarkably clear skies 
of tins country, important astronomical results will be attained ta 

A scientific expedition has been set on foot by the Government of 
India, for the exploration of the great mountain chains of Central 
Asia. It will consist of five men of science,--* geologists and phys- 
icists, — who, early in 1862, will traverse the Himalaya and Earchan 
chains, and, proceeding into Tartary, explore the great Thian-Chan ; 
then, pasnng eastwards, return to Hindustan by the goi^es of the 
Brahmaputra lUver. 

An En^ish commission is now engaged, in cooperation with a 
commisnon appointed by the French Covemment, for the purpose of 
connecting the triangulation of Great Britain with that of France and 
Belgium. The ultimate result to be obtained is the substitution of one 
meridional Hne finr the lines <^ Greenwich, Paris, and St. Petersburg, 
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that are at present in use in different countries, and thus to harmonize 
the maps of all countries. The connection of the French and Russian 
systems will be carried out by the officers of those countries. 

Uriah A. Boyden, Esq., of Boston, Mass., Las deposited with the 
Franklin Institute, of Philadelphia, the sum of one thousand dollars, 
to be awarded as a premium to *^ any resident of North America who 
shall determine by experiment whether all rays of light, and other 
physical rays, are or are not transmitted with the same velocity." 
The award is to be made by a conunittee of three citizens of the 
United States, of competent scientific ability, to be appointed by the 
managers of the Institute. 

Prof. Torrey, of New York, the well-known botanist, has presented 
t6 Columbia College his immense herbarium^ — the fruit of forty years' 
assiduous labor, — together with his valuable botanical library. The 
herbarium is especially rich in North American plants, as it contains 
full sets of nearly all the collections made by the numerous exploring 
expeditions of the United States Government, from thatof Maj. Long, 
in 1819, to the present time, and the original specimens from which 
the descriptions in the official reports were made. The herbarium is 
also authority for the plants described in the Flora of North America, 
by Dr. Torrey and Dr. Gray. The Floras of Europe, Asia, the Cape 
of Grood Hope, Australia, and many other parts of the world, are 
largely represented by collections named by the highest authority. 

Patents, — Within the past year some important changes have 
been made by Congress in the United States system of Patent Laws, 
of which the following are the most noticeable : — 

Under the new system, pictures, prints, and artistic designs of every 
description, may be patented, and no person can use or duplicate the 
same without the consent of the originator. Merchants may obtain 
patents upon their trade marksy and even upon the labels which they 
affix to their goods. This provision also covers, in particular, orna- 
mental designs in any fabric or material ; every new style of tool or 
pattern used or produced in any trade ; and orliaments and decora- 
ticms formed from any material. In short, any new form of any arti- 
cle of manufacture may be patented. Makers of such articles will 
therefore be encouraged to exercise ingenuity in producing improved 
forms, so as to enjoy a monopoly of the sale thereof. 

Patents can be taken out under the new system, in accordance 
with the above provisions, for three and one-half, seven, or fourteen 
years, as the applicant desires ; and the following is the tariff of fees 
established by Congress for the same : — 

For a patent of three and one-half years, ten dollars ; for a patent 
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of seven years, fifteen dollars ; for a patent of fourteen years, thirty 
dollars. The documents required are petition, affidavit, specifica- 
tions, and drawings ; a model being unnecessary. 

Recent Progress in Natural History. — Professor Owen, of 
England, gives the following as th^ ratio at which our knowledge 
of the class of mammalia has advanced during the last thirty years ; 
namely, from, say 1,350 species in 1880, to 2,500 in 1860. In one 
order, e.g. MarSupialia, the increase has been, from 50 species, re- 
corded in 1830, to 850 species in 18G0. Wo should also, says Profes- 
sor Owen, greatly over-estimate our present knowledge, were we to 
rest upon it a conclusion that there remained but very few more 
forms of Mammalia to provide room for in our museums ; an assertion 
which derives strength from the great augmentation of the species 
of the Quadrimanous (apes) order, recently made through the re- 
searches of Du ChaiUu and others in tropical Africa. 

The Smithsonian Institution has recently made arrangements for 
the preparation of works on the different orders of insects found in 
North America, with a view to identifying the species, and of system- 
atizing the study of their relations and habits. This is a subject not 
only of much scientific interest, but also of great practical importance 
in regard to its connection with ajniculture. When it is considered 
how much loss is annually caused in this country by the ravages of 
the Hessian fly, the army and cotton worms, the curculio, the grass- 
hopper, and nmnerous other species of insects, it must be evident that 
anything that may tend, in however slight a degree, to throw light 
upon the means of preventing such ravages, is of great conmiercial 
importance. But before we can make use of the experience of other 
countries on this subject, it will be necessary to identify the insects, 
siqce, in regard to them, as well as other objects of natural history, 
the same name is often popularly applied to widely different species. 

The greatest deficiency in American natural history is to be found 
in the department of entomology, there being no original treatise in 
reference to this country, applicable to the wants of the present day. 
The Institution has therefore made arrangements with eminent ento- 
mologists for the preparation of the following series of reports on the 
different orders, in the form of systematic lists, of all the North Amer- 
ican species hitherto described, and an account of the different fami- 
lies and genera, and, whenever practicable, of the species of each 
order, — namely : 

Coleoptera (beetles, etc.), by Dr. John L. Le Conte, of Philadel- 
phia. Neuroptera (dragonflies, etc.), by Dr. Hagen, Konigsbei^. Hy- 
menoptera (wasps, bees, etc.), by H. De Saussure, Geneva. Diptera 
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(flies, moeqiiitoes, etc.), by Baron OstensackeH, of the Russian legation 
at Washington. Lepidoptera (butterflies, moths, etc), by Dr. J. Xx. 
Morris, Baltimore, and by Dr. B. Clemens, Easton, Pa. Hemiptera 
(chinches, roaches, etc.) , by P. B. Uhler, Baltimore. 

Catalogues of the Coleoptera, piptera and Lepidoptera have been 
already published. 

In £ur(^, especially in France, the subject of the acclimatizatum 
of new and the improving of old breeds of animals continues to 
receiTe great attention. During the last few years there have been 
introduced and acclimatized in France, mainly through the aui^ices 
of the Jardin des PlarUes, at Paris, the following new species : two 
new and hardy varieties of the silk-worm ; ten species of ornamental 
birds; and five species of domestic mammalia, namely: the lama, 
which already counts three generations at the Jardin des PlarUes; 
the yak, or Thibet oz, which in two generations has increased to sev- 
enteen individuals, including the three original ones ; and the hemi- 
one, the canna, and nilgau (varieties of deer or antelope from South 
Africa). These three animals all furnish excellent meat ; that of the 
nilgau has already been served up at severed tables in Europe. 

The Belgian and Danish governments, during the past year, have 
appointed commissioners to study the new methods of propagating 
and rearing fish, and to introduce the same among the fishing popula- 
tion of their respective shores. Legislative action has also been re- 
cently taken by the French government (see Zoology, this volume) for 
the protection of useful birds, with a view of checking the increase of 
insects injurious to vegetation. M. St..Hilaire, the late eminent nat- 
uralist, in presenting to the French Academy, during the past year, 
the fourth edition of his work. Acclimatization and Domestication^ re- 
marked, that breeding alone, in most civilized countries, had become a 
regular business with the agriculturist ; but in the way of preserving 
the animals we have, whether wild or domestic, or turning them to the 
best account, we at present display but little more wisd(»n than in the 
Ifiddle Ages; and sportsmen of every nation kill the most useful 
birds, — such as the swallow, for instance, — for no purpose whatever 
but the stupid pleasure of kUling. Let a goat-«ucker or owl be sucn 
1^ a farmer, he will hunt it down forthwith, and proudly nail its 
carcass to his barn-door, quite unconscious of having shot one of his 
best Mends, whose only pursuit was that of destroying the vermin on 
his ground. 

The Lowest Race of Men. — At the last meeting of the British Asso- 
ciation (1861), Professor Owen stated that he regarded the natives 
of the Andaman Islands, in the Indian Ocean, as probably the most 
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primitiye, <nr lowest in the tcale of ciTilization, of the human race. 
Of low stature (probably less than five feet on an aTerage), they are 
described by most observers as dwarf negroes ; but hare none of the 
disdnctiye characteristics of the Afiican race. They haTe no tradi- 
tion, and i^arently no notion of their origin ; are reported to have 
no notions of a Deity, of spiritual beings, or of a future state. Bodi 
sexes go naked, without any sense of shame, and indulge their sensual 
appetites in the mmpiest animal &shion. Entirely destitute of cloth- 
ing, utterly ignorant of agriculture, liring in the most primitive and 
rudest form of habitations, their only care seems to be the supply of 
their daily food. They are not, however, cannibals. Their imple- 
ments are bows and arrows, rude spears, and nets ; and finding that 
these suffice for the acquirement of food, they have carried their 
inventive faculties no further. 

In reviewing the scientific history of the past year, the most notice- 
able events (described at length elsewhere in the present volume) 
may be enumerated substantially as follows: — 1. The extraordinary 
attention given in both Europe and the United States to the invention 
and improvement of warlike enginery and material ; the results of 
which bid fair to almost revolutionize the heretofore accepted science 
of war&re. In the United States, owing the paralyzation of many 
forms of industry by the civil war, the inventive skill of the country 
has been largely directed to this subject, and more inventions relative 
to war-implements and constructions have been brought out during the 
twelve months of 1861, than in any equal former period of history. 
Many of these are undoubtedly of little value, while others are of great 
and acknowledged importance. The *' Rodman,** ** Parrot," and *' Saw- 
yer " guns ; the novel *< Ericsson's floating battery ; " Juan Patterson's 
system of iron-plating ; and the new compressed powder, are examples 
of late American inventions belonging to the latter class. 2. The 
completion and effective maintenance of a line of telegraph across the 
American Continent, from the Mississippi to the Pacific. 8. The gen- 
eral announcement of Bunsen and Kirchhofifs new system of spectrum 
analysis, and the consequent discovery of three new elementary sub- 
stances.* 4. Fremy's investigations into the nature and manufacture 

* More recent experiments would seem to show, tliat more has possibly been 
elaimed fbr the researches of Bunsen and KirchhoflT than can be established, and 
that some of their oondasions have been too hasty, especially those respecting^ 
the composition of the sun. Thas it has been recently ascertained that the bright 
lines in the spectrum of a burning body vary with the temperature of the flame in 
which the body Is burned. Professor Frankland, in a letter to Dr. Tyndall, pub- 
lished In a late number of the London PhUo$ophiedl Magaxlnet says : — '* I have 
Jnst made sodm ftarfhor experiments on the lithiom speetram, aad they ooncln- 
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of steeL 5. The continued accumulation of evidence respecting the. 
geological history of the human race. 6. The discovery of ten new 
asteroidal planets. 7. The appearance and near approach to the earth 
of a brilliant and heretofore unrecognized comet. 

The value of the laws deduced by modem scientific research for the 
preservation of health and the prevention of desease have also received 
a niost' striking illustration during the past year firom the efforts and 
action of the United States Sanitary Commission, Through their la- 
bors and counsels mainly, an army of over five hundred thousand men, 
unaccustomed to the life of a soldier, drawn from city, farm, and fac- 
tory, and brought into the field with scarcely an idea on their part of 
the insalubrious influences which are the invariable accompaniments 
of such gatherings, have been kept in a condition of health, entirely 
unparalleled in history. Such a result contrasts strongly with the coa- 
dition of the British army in the Crimea in 1854 ; which, at no time 
exceeding thirty thousand men, lost of this number, firom disease^ in. 
seven months, over thirteen thousand soldiers. 

Among the scientific publications of the past year especially worthy 
of note we may mention the following :, — 

Report of Maj\ Alfred Mordecai^ of the Military Commission to 
Europe in 1855-6. This work, published by Congress, embodies de^ 
scriptions of all the recent improvements and experiments made in 
the various countries of Europe during the last few years in relation 
to ordnance, ordnance material, and infantry arms, especially rifled 
weapons. It includes a valuable work by Capt. Schon, of Saxony, on 
rifled infantry arms, translated by Capt. J. Gorgas, U. S. A. ; a descrip- 
tion of the new French system of field artillery ; the construction of 
shot, bombs, fuses, transportation of ammunition, use of gun-cotton by 
the Austrians, and a summary of the recent experiments in relation 
to rifled cannon and small arms in England. 

Report upon the Physics and Hydraulics of the Mississippi River; 
upon the Protection of the Alluvial Region against Overflow; and upon 

sivcly prove that the appearance of the blue lino entirely depends upon tempera- 
ture. The Bpectrum of chloride of lithium ignited in a Bunscn's burner flame does 
not disclofle the faintest trace of the blue line. Beplace the Bunsen's burner by a 
jot of hydrogen, — the temperature of which is higher than that of the Bunsen's 
burner, — and the blue line appears, faint, it is true, but sharp and quite unmistak- 
able. If oxygen be now slowly turned into the jet, the brilliancy of the blue line 
increases until tlic temperature of the flame rises high enough to fuse the plati- 
num, and tlius puts an end to the experiment." 

If, therefore, the linos of the. spectra vary with the temperature of the burning 
bodies, and if the temperature of the sun is really much higher than any pro- 
duced artiflcially, it is obviously doubtflil whether we can tell what substances 
do, or do not, produce the fixed lines visible in the solar speotnim. 



ON TUB PROGRESS OF SCIENCE. XVU 

the Deepening of the Mouths; based upon Surveys and Investigations, 
made under the Acts of Congress directing the Topographical and 
Hydrographical Survey of the Delta of the Mississippi River, with 
such Investigations as might lead to the determination of the most 
practicable plan for securing it from inundation, and the best mode 
of deepening the channels at the mouths of the river. Prepared by 
Capt. A. A. Humphreys and Lieut. H. L. Abbot, Corps of Topograph- 
ical Engineers, U. S. Army ; — with maps ; pp. 545. 

This work, which forms one of the professional papers of the U. S' 
Corps of Topographical Engineers, is one of the most elaborate scien- 
tific reports ever prepared in this country, and, besides its immediate 
practical value, contains much information important to the geologist, 
meteorologist, and to civil engineers generally. It also contains a 
very full discussion of the theory of hydraulics as applied to rivers. 

The Birds of North America, containing Descriptions of all known 
Species, chiefly from specimens in the Museum of the Smithsonian In- 
stitution. 'By S. F. Baird, with the co-operation of John Cassin and 
Greorge N. Laurence; one vol. 4to, with an atlas of one hundred 
plates, from original drawings, representing one hundred and forty- 
ei^ht new and unfijijured North American birds. A work of this de- 
scription has been long admitted to be a great desideratum, on account 
of the numerous additions to our ornithology, and the fact also that 
there was no work extant which presented a complete and condensed 
account of all the known birds of the United States to the present 
time. The magnificent and standard Ornithology of l^ir. Audubon, 
the second edition of which was completed in 1843, embraced very 
nearly all that was known at that time of the birds of the accessible 
regions of North America, and contained descriptions and figures of 
nearly five hundred species. Seventeen years have produced great 
changes, not only in the boundaries and geographical relations of the 
United States, but also in the facilities for travel and scientific ex- 
ploration of the interior and reillote regions of our vast territory. 
Within that period, the thorough exploration of Texas, New Mexico, 
the countries on the Pacific slope, the Kocky Mountains, and other 
very extensive and interesting districts of our country, by government 
expeditions and private enterprise, has correspondingly enlarged our 
knowledge of North American zoology, and especially of ornithology. 
In the Eastern and older States, too, quite numerous additions have 
been made, which, especially in Florida, and elsewhere on the Atlan- 
tic seaboard, have been of a very interesting character. 

So great has been the increase, from causes here indicated, and the 
discovery of new birds, that instead of about 495 species of North 
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American birds, known to Mr. Audubon, there are 716 species given in 
the present w<»rk, being 221 nx»e than are contained in the works of 
ihai celebrated aathor. In the present work, also, the birds of the 
United States for the first time are arranged in the genera and families 
established hj modem naturalists, and no exertion has been spared, 
we believe, by the distinguished naturalists who have undertaken its 
' preparation, to present a work in all respects a complete Ornithology 
of the United States. 

New Theorems^ TabUs and Diagrams for the Computation ofEarthr 
work; illustrated by numerous original engravings, and a series of 
lithographic drawings from models, showing all the solid forms which 
occur in railroad excavations and embankments ; by John Warner, 
A. M., author of Studies in Organic Morphology, etc This work, a 
complete manual for the mensuration of railroad excavations and em- 
bankments^ of shafts, tunnels and workings in mines, contains, also, a 
separate theoretical treatise, and an appendix on graphical processes, 
the methods of equivalent square bases and equivalent level heights ; 
and is splendidly illustrated with plates, scales and diagrams of all the 
combinations of solids in earthwork, — the whole the result of immense 
labor and original research on the part of the author. 

Catalogue of the Fishes of the Eastern Coast of North America^ 
from Greenland to Georgia^ by Theodore Gill. This work, which 
forms a part of the Proceedings of the Academy of Natural Sciences of 
Philadelphia, and has also been published separately, gives as complete 
an enumeration of the fishes that inhabit the waters that bound our 
continent, as the present state of ichthyological science will admit. 

The Appendix of the Report of the Smithsonian Institution for 1860 
(published in 1861) contains much valuable scientific information, 
presented in a popular manner. Among the subjects treated of, 
we may specify the following: — ^^Lectwes on MoUusca or ^ Shell- 
fish* and their Allies," by Philip P. Carpenter, Ph. D., of England; 
" Lectures on Roads and Bridges^ by Fiurman Rogers, Professor of 
Civil Engineering, University <rf Pennsylvania ; " General Views on 
Archoeology," by A. Marlot, of Lausanne, Switzerland ; " The Micro- 
scope" translated firom " Aus der Natur, etc.** Leipzig, 1858 ; " C%k- 
vier's Memoir ofHaUy" translated by C. A. Alexander; ^Notices of 
(he Progress of our Knowledge regarding Magnetic Storms" by (Jen. 
Edward Sabine, of England ; etc. etc. 



We present to the readers of the Annual of Scientific Discovery for 
1862, the portrait of Capt. John A. Dahlosen, U. S. N. — distin- 
guished in science for hi* researehes and discoveries in relation to ord- 
nance and projectiles. 
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MECHANICS AND USEFUL ARTS, 



THB 6BBAT INTEBNATIOKAL EXHIBITIOIC OF^ISOB. 

Ths second great English Exhibition of the Industrj of All 
Nations having been ap{)ointed for the present year ^1862), the 
conunisstoners intrusted with the direction of the same nave made 
arrangements for qpening the Exhibition on a most extensive scale 
on the 1st of May next. Warned by the experience gained in 1851, 
at Paris in 1855, the Manchester Art- Treasures of 1857, and the 
Crystal Palace, the commissioners resolved that the new building 
should be formed of more weather^tight materials than iron and glass, 
at least in those portions devoted to the reception of works of art. 
Without some such provision for the safety of pictures there was no 
chance of getting loans to any extent, more than one mishap having, 
reasonably, enou^, disposed owners against incurring risks of the like 
nature over agam. Accordingly, a very large portion of the new 
construction is to be of brick, tne roofs supported on cast-iron pillars, 
the roof itself of wood, protected by felt, and painted. Thus much 
for the materials ; now of the form and architectural characterof the 
edifice. 

The dimensions of the site of the building are 1,152 feet from east 
to west, and 692 feet 6 inches from north to south : the measures, 
however, being exclusive of a wing devoted to machinery, the area 
of which is 872 feet by 200 feet, going directly north and south, at a 
right angle, therefore, to the main construction. Looking at the 
southern facade will furnish the most striking view of the whole ex- 
terior, which is arranged thus : The whole stretch of the front proper 
is nearly on a level from end to end, of the height of about sixty feet; 
behind this, and overlooking it in some degree, will run the loftier 
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roof of the nave, 100 feet in height ; at each end rises an enonnoafl 
dome, 250 feet high and 160 feet in diameter at its base. When it is 
remembered that the dome of St Paul's is but 108 in diameter and 
St. Peter's but 139, some idea of the huge Tault it is proposed to rear 
will be obtained. The form of these domes appears to be octangular, 
terminating in a pinnacle, and with a reverted curve, like an ogee 
moulding, K>r general outline. The exterior aspect of the great fa9ade 
presents four sections, divided by porches of differing dimensions. 

Reverting to the ground plan or the building, we may briefly point 
out that its general form is that of the letter L, the short limb being 
that intended for the reception of machinery. At each end of the 
long limb arise the enormous domes ; alone the front of this, farthest 
removed from the short Umb, is the fa9ade we have pust described ; 
this fa9ade is the front of the space devoted to the pictures, will be 
built of brick, and, of course, intended to be of a permanent nature. 
The upper portion only of this will be devoted to art ; the lower gal- 
leries, on a level with the road, being appropriated to other objects, 
amongst which carriages and still machinery will find place. The 
picture galleries will therefore be 1,200 feet long; down the miidlo 
runs a dividing wall, doubling the hanging space, forming two galle- 
ries parallel to each other, 55 feet wide by 35 feet high. The result 
will be 4,000 feet of wall space : a space enormous, no doubt, but by 
no means enough, if all the probable requirements are to be fully met. 
The plan of lighting is to be from a clerestory range of windows, the 
roof bein^ solid. 

We are now fairly in the interior of the edifice, and may take a 
stand at either end under the dome, and look down the vast nave, 
which is in an unbroken line from end to end. As at present designed, 
there will be under each of these domes a raised platform or dais, 
elevated a few feet from the floor, — a post of advantage for looking 
over all the vast range of vistas that open before us. The genersd 
character of the design for these interiors is not without a suggestive 
Gothicism. The height of the nave, which forms the centre, is about 
100 feet, — the roof pitched from the centre at a low angle, of wood, 
covered with felt, as we said before. This roof is to bo supported by 
cast-iron columns; these columns, about midway of their height, — which 
is about the same as the exterior wall, — sustain a gallery running en- 
tirely round the nave above this, at an equal mstance to that at 
which the first gallery stands above the floor ; the columns terminate 
in an ornamental capital ; from this rise gigantic spanners of semi- 
circular form, which leap over the whole nave from side to side, the 
space between them and the sloping roof-sides being filled by trusses 
and ties, architecturally disposed ; — thus there exists what may be 
called a spandril over each arching semi-circular spanner. The ca<«t- 
iron columns are banded midway of their height. The splendid pic- 
turesqueness of efiect gained by this general arrangement may be sur- 
mised readily. Great character is given by allowing the timber ribs 
of the roof to be visible above all. The columns are slightly advanced 
into the nave, so that a sort of recess is formed by each. Behind 
each is a second but suboi*dinate shafting, of square form ; this will do 
duty mainly for the support of the galleries, that of the roof going to 
the columns. Both are of cast-iron. The spanners have cusps upon 
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their edges, are decorated in simple forms, and will be painted of a 
cheerful color. The whole is lighted from a clerestory. 

Having thus described the structure and general character of the 
building, we may state some further particulars of interest. From the 
Ist of May to the 15th of October is to be the period of its existence, 
as it was that of the 1851 gathering. The ground occupied by the 
whole building is more than twenty-«ix acres; that of the 1851 Exhi- 
bition being but twenty-three. The space of the flooring will be 
1,140,000 feet; nearly 200,000 feet more than its predecessor, without 
counting nearly 300,000 feet more that will be gained by the appro- 
priation of the wing building to machinery. One hundred and sixty 
feet was the greatest height of 1851, the nave being sixty feet high 
by seventy-two feet wide. The forthcoming building will be 260 feet 
at its greatest height, that of the domes ; the nave, 1,200 feet long, 
85 wide, and 100 feet high. The first building was 1,800 feet long by 
400 wide ; the present, as before, 1,200 feet long and 700 wide ; the 
machinery nearly 1,000 feet long by 220 wide. Messrs. Eelk & Lu- 
cas, the contractors, have undertaken the erection at the price of 
£200,000, its estimated cost being £800,000, — the remaining £100,- 
000 being to be paid over to them in case the profits amount to mote 
than £500,000, as they did in 1851. 

EECONSTBUCTION OP THE BOMAN GALLEY. 

During the past year, the Emperor of the French has caused to be 
built a vessel on the plan of the ancient Roman galley, or trireme^ 
which has excited much attention and interest among persons who 
occupy themselves with naval archaBoloj^. The emperor, in ordering 
the execution of this vessel, had for object to throw light on the dis- 
puted question of the old row-galleys, known by the name of triremes. 
No precise description of these vessels has come down to our times, 
and we can only lorm an opinion of them from some bassi relievi and 
scattered passages in ancient authors. In spite of the researches of 
sdvnnSy among whom may be mentioned those of M. Gal, historio- 
grapher of the marine, the exact meaning of the word trireme could 
not be decided on. Now the problem of three rows of oars placed 
one over the other appears to be practically solved by the experi- 
ment which the emperor has had made. . The trireme now at St. 
Cloud is 40 metres (ISlfl. Sin.) long at the water-mark, 5^ metres 
(18fl. Sin.) wide, and drawing Im. 10c. (Sft. 7in.) of water. She is 

?ropelled by 130 oars, 65 on either side, each moved by one man. 
!*hey are arranged in three rows ; the lower one is under a covered 
deck, which explains the name of talamites (talamos, room under the 
deck), by which the ancient authors distinguished these rowers; the 
other two rows are open, and the oars of the upper row pass behip.tl 
the heads of those of the row under them. This arrangement also 
explains the name zygites (zugos, yoke), given to the latter, as well as 
that of tranites (tranos, throne), applied to the men on the upper 
benches. Two rudders are placed, according to the indication of the 
ancient bassi relievi. The bow is armed at the water's edge with the 
rostrum, a spear with three points, intended to pierce and lay open 
the endes of the enemy's vessels. 
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Upon the oeeanoo of a Tisit to tlie gaXLej hy ihe imperial psr^« all 
the rowers were at their posts, and inmediatelj, at a sispial fi^om tke 
commanding officer, all toe oars were in morement witii perfect reg" 
ulartty, although the men had leceiTed but little diillins. The galley 
on leavinff St Cloud went down the river towards Neuilly-faridge. 
Her speed, allowing for that of the current, was &ve and a half knots 
an hour. Before reaching the bridge at Nenilly the trireme was 
turned round by the action of her nmders and the oars on one side 
backing water, while the others puUed as b^ore, after which she 
again ascended the river to St. Cloud. During the passaee back tibe 
emperor had diffisrent experiments made of the acti<m of &e difl^ront 
rows of oars, supj^ressing in successbn that of the talamitais the 
sjgites, or tke tranites. 

BOAT-BITILDnira BY HACmVBBT. 

We presume it is tolerably well known that a boat is made of a 
great variety of pieces of wood, separatelv sawed and shaped and then 
put together. Mr. Nathan Th(»npson, of New Yoik City, nas invented 
a machme, or rather several machines, working together by the per- 
fection of mechanism and driven rapidly by steam, which cuts, hamr 
mers, saws, and bolts in rapid succession the component parts of a 
boat, with a magic-like rapidity. 

Mr. Thompson has been nineteen years in perfecting his machinery, 
which originally was very elaborate, but is now reduced to thirteen 
separate macbmcs, which work simultaneously. When the various 
parts of a boat have been perfected in twelve of the machines, the 
thirteenth puts them together. This latter is termed by the inven- 
tor his ^* patent assembling form." It is in reality the reversed frame- 
work or shell of a model boat, — a kind of boat mould, if one might 
employ such an expression. It is a frame adapted to receive all the 
parts of the boat, to hold them together firmly m their proper places, 
and to retain them there until the easy work of bolting and screwing 
has been thus expeditiously performed, and the perfected craft is lifted 
off the ^* assembling form," and pronounced ready for sea. 

The framework is so arrangea that every piece and joint of the 
boat finds a fitting place upon it, and the cnSt is thus put t<^ether 
somewhat as the {)ortions of a dissecting map may be combined. The 
wonderful simplicity of the whole system, and the marvellous perfec- 
tion of the separate pieces of machinery which carry out the objects, 
are described as astonishing. For instance, a skilled workman of 
uncommon energv can make, under the present system, twenty ribs 
in a day. Mr. Thompson's rib-makine machine can be thoroughly 
explained to the most ordinary field laborer in a few hours ; and the 
individual thus taken fix>m the spade to be converted into a naval 
architect can, aft^r six hours' instruction, turn out five hundred ribs as 
the result of a day's work. The machine which shapes and planes 
beams, with a convex surface on one side and a concave on the other, 
exactly corresponding to curves which had been previbusly deteiv 
mined, and regulated by a process beautifully simple and certain, is, 
perhaps, at once the most unportant and the most novel of all the 
mechanical appliances which the inventor has introduced. A very 
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fliiigtilftr piece of machineir is that which Mr. Thompton stales the 
^ dmnken saw; " a small circular saw, working witii an extraordin^ 
rily eccentric and staggering motion, biting pieces out of the wood 
it operates on at either side, and thus turning out a eradng or trellis- 
iroAi in a manner rery marvellous to see, Mit utteny de&mt of de- 
scription. 

The thirteen machines are in detail described as follows : — 
The first machine is for holding the gunwales, rising floor-timbers, 
cants, keels, stem, stempost, and boara in their relative positions, as 
designed in the finishea boat. The second is the oombmation-saw, 
fbr an kinds and dimensions of stuff, either square, bevelling, or an- 
gfine, that can be sawed with a circular saw, and to any desired 
widOi or taper without measuring. The third is the patent form for 
spiling, or givinff the plank edge the required bevel throughout its 
entire length. The fourth is for giving the proper bevel to the stem 
board, thwart-knees, transom-knees, breast hooks, rising, forward and 
stem ribs, cants, stemsheets, gratings, etc. The fifth is for boarding 
and rebating keels at a single operation, and in the most perfect 
manner. The sixth machine is for tenoning toggles. The seventh, 
for marking and slotting gunwales to receive then* toggles and row- 
locks. .The eighth is uie eccentric saw for grooving, grating, etc. 
The ninth for giving the ribs their required MveL The tenth for 
planing a plank on ooth sides at one operation, at the same time giv- 
ing its interior and exterior curve in the most perfect manner, and 
uniform in thickness throughout its entire length. The eleventh is a 
machine for planing perfectly plain sur&ces. The twelfth is for 
moidding toggles, bottom-boards, gunwales, and risers, and it cuts any 
bevel or irregular mould, or three sides, or planes three flat surfaces 
at a single operation. The thirteenth and last machine is for bend- 
ing the ribs to any form or size required in boat-building. 

Mr. Thompson undertakes to produce a large-size boat in five hours, 
and at a cost of about one-tenth that paid by the government fbr a 
moodlarboat. 

THE TtTTUBB OF HIGH PBESSHBB 6TBAH. 

At the recent opening of a School of Science at Liverpool, Mr. 
Pairbalm sud : — '^ As a laborer in the field of science, more particu- 
larly practical science, I am sure you will allow me to give you a few 
examples of the great advantages which the industrial arts receive 
fipom the exact sciences, and particularly from those constructions 
which are of much greater advantage to the industry and property 
of the community. With regard to steam, I am quite sure every per- 
son here present must be aware of the very great advantages of that 
source of power, that immense power we see daily before us ; and if 
we look back to the days since James Watt lived, to the present time, 
everybody wHl be convinced of the great improvements that have 
taken place by the application of science to that particular element. 
I recollect well, in the early part of my own history, that the steam 
enffine never worked above seven to eight pounds upon the s(][uare 
inch ; it then reached twenty pounds, then fifty pounds. Now, in the 
locomotive engine, the pressure is one hundred and fifty pounds, and 
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eren two hundred, upon the square inch. This is a great adyantage^ 
and if we may judge by the great improfvements loiieh are taking 
place with regard to the steam engine, the locomotive as well as the 
condensing engine, I am inclined to think that we are not by any 
means amved at the full economy of the production of steam in this 
coontry and all other countries. Instead of working at the rate of 
two hundred pounds upon the square inch, I think it is very likely 
that it will reach five hundred pounds." 

Mr. Gladstone, who followed Mr. Fairbaim in another speech, 
described this progress of railroad mechanism by another interesting 
illustration, which we give in his own language : — ** I would recom- 
mend those who wish to measure practically the advancement in this 
department of mechanical science, to read the evidence which was 

S'ven by the elder Mr. Stephenson before the first committee of the 
ouse of Commons, which was appointed to conader the first bill fi^ 
the purpose of making a railway from Liverpool to Manchester. 
When that gentieman appeared as a witness in the &ice of able and 
learned men, whose business it was to convict him of being a mere 
dreamer and enthusiast, he judiciously avoided stating what, perhaps, 
his prophetic spirit had divined of the great results that were about 
to be achieved ; and I think that when Mr. Stephenson was asked at 
what rate it was probable that the locomotive engine would carry 
passengers along that railway, he judiciously confined himself to the 
statement that he was sanguine enough to believe that such an engine 
would be able, under favorable circumstances, to draw those passen- 
gei*s at the rate of eight or ten miles an hour. But even that aid not 
satisfy the relentless ingenuity of those who cross-exainined him, and 
they solemnly adjured Mr. Stephenson to say whether, upon his 
credit as a man of practice and a man of science, he would undertake 
to assure that committee, that he thought that such an instrument as 
a steam engine ever would draw people along the iron rail with such 
velocity as the speed of eight or ten miles an hour. And Mr. Ste- 
phenson was so wise in his generation, that he would not adhere to the 
speed of eight or ten miles. I do not recollect the figure to which 
they brought him down, but I think at last he would not absolutely 
commit himself to promise a speed of more than five or sLk miles an 
hour. Mr. Harrison was the leading counsel against Mr. Stephen- 
son. He was not satisfied with the modesty of that etninent man, 
and the prediction he had made. He ridiculed those predictions, and 
said : * Woe be to the unfortunate gentleman, who, living in Liver- 
pool or Manchester, and having an engagement to dine in the coun- 
try at a particular hour, shall trust himself to one of our trains with 
the expectation that it will bring him in time for dinner.' Well, 
ladies and gentlemen, we have passed by that scene ; and I believe I 
sliould. be correct in sayinj^ that even since the locomotive began to 
display its powers in practice, — since the railway system was estab- 
lished, — those powers have been far more than doubled ; and we 
do not know at what point the limit of their application may be 
reached." 
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BOILEB EXPLOSIONS AND THEIR CAUSES. 

The subject of boiler explosions has been discussed at great length 
during the past year in English scientific periodicals. In the Lonaon 
Engineer and London Mechanics* Magazine, editorial articles and 
contributions from correspondents have appeared weekly, in which 
Tarious theories have been advanced, attacKed, and defended ; and 
the conflict still goes on. The discussion has excited our attention 
not only on account of its nature, but also because of the persons who 
have taken part in it, such as C. Wye Williams, the author of a valu- 
able work on combustion ; D. K. Clark, author of the incomparable 
work on locomotive engineering, and Zerah Colbum (now m Lon- 
don), an able American writer on railway engineering topics. Quite 
a number of others, whose names wc omit, nave also taken part in 
the discussion. There is still some apparent mystery connected with 
the phenomena of boiler explosions, or we would not have so many no- 
tions and theories floating about respecting their causes. The most 
common theory of boiler explosions is that of accumulated over-pres- 
sure of steam generated by the heat in the furnace. This theory em- 
braces defects m the boiler, also the absence of a sufficient quantity of 
water, whereby the metal is permitted to become red hot and weak, 
and is capable of explaining most of the explosions which have oc- 
curred. 

The theory of C. W. Williams is to the efiect that steam is concen- 
trated in the water under pressure in a steam boiler, like carbonic 
acid gas in soda water, and when it is relieved of pressure it suddenly 
assumes a violent expansive action. 

The theory of D. K. Clark consists in considering the water in the 
boiler necessary to produce an explosion, by acting like a projectile 
with a bounding force against the metal. 

Mr. ZeTah Colburn's hypothesis consists in assuming that when wa- 
ter, heated with steam above atmospheric pressure, is suddenly re- 
lieved of pressure by a large rupture, a considerable amount of the 
water is instantly flashed, gunpowder-like, into steam* ^^ScienHfic 
American, 

NOVEL ABRAN6EMENT OF STEAH 30ILEBS. 

At the meeting of the Society of Civil Engineers of Vienna, Aus- 
tria, M. Strecker communicated a very ingenious and simple mode of 
preventing the burning of steam boilers. This apparatus, invented 
oy M. J. Haswell, director of the Vienna Locomotive Factory, con- 
sists in introducing into the interior of the boiler a small turbine, 
which continually drives the water from the bottom towards the front 
of the boiler ; thus on the one hand cooling the walls which are most 
liable to overheat, and on the other facilitating the formation of 
steam. 

WOBKING STEAM EXPANSIVELY, 

During the winter of 1860-Gl, experiments were made, under 
order of the Secretary of the Navy, by a Board of Chief Engineers 
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of the Naval Engineer Corp^, to detarniint' rcrtriin <]ueHtionBin refei^ 
GQcc to tbQ ctonomj of Bteam expansion. Pravioua experiments 
madn by tlio chief officer of the Board had induced him lo assert, the 
fallacy of the commonlj" received doetrine ol' ceonomj in expansion, 
and tlicse obaorvationa were uailcrtakcn to pursue tlie InTCsli-ralion 
on a more perfect engine, and ivitli gi'eator can'. A report of the 
results has been published by the Navy Department, from whieh the 
following facts are derived : — 

The vessel selected to test the relative merits of expansive 
uon-ex|iansiyo aleam iu ejlimlcrs was the Michigan, a govemr 
paddle-wheel sleamcr lying at Erie, Fa. The larboard engine 
ivaa used, and it was employed in exerting its power to paddle 
water aft -while secured at the dock. Each experiment lasted seveo'j 
two eooBouutivo hours, during which the engine was neither rtof^ 
nor slowod down, nor in any waj' cliannod in tondilion. 
operated several hours, so as lo get the steam lo tho Eamc pressai 
the firea in proper order, and all thin;is adjusted eoiTectly, belbre ea 
experiment was actually' commenecd. The water in the boiler waa 
gauged, and the quantity fed in waa accurately measured. Every 
pound of coal led into tho furnaces was carefully weighed ; indicator 
cards were taken, and even tiling arranged to insure nci '^' 

resultsof seven experiments,ciittin"off at IJ, ,'„, V ■'. 
the stroke, are given in atnbulnted form. Iiverifri ■ ' ■ 
edwithOrmsby bituminous coal, andtheothoiim. i 
Brookfield coal. The pressure in tho boilers ^i'" 
waa 195 lbs. the lowest, 22 lbs. the hi;zhest. Tlu ., i ;;i i 
eonsumed were 31).0-t3 lbs. per total horse power, eiitt 
stroke; 30.831, at ^'5; 99.416, at t; 30..502,at j%; 20.841, 
at \ \ 32.044, at ^. These are unportanC item 
scrutiny. 

Tho water fed into the boiler was carefully measured 
and it waa founil that just in proportion as expansion was 
there was a proportionally greater loss of steam in the cylinder 
condensation — a ^eat deal more steam liowcd into the cylJndi. 
than was accounted for by the indicator. Thus, entting off at \\ of 
the stroke, the loss was 9.91; at ^j, 6.60; at j., 18.14; at ^^,83.07; 
at |, S0.84 ; at \, SS.GG, and at •^, not less than 37.16 per cent. 
aceouQted for. In ehort, the conelusiona from these experimenta 
that so much condensation takes place in the cylinder by the coolii 
letlon of expansion, that no economy results traia using highly e 
pandod steam. It is true that somewhat more power is deTelopotli; 
the E.-uno cylinder by expansion, but by using smaller cylinders, ' 
portioned to the power retjuired without expansion, tho ceonon 
0:1 the side of non-expansion, both with respect to fael and the 
of maehinory. These coDcluaions, it must be evident, are of a 
radical and revolutionary charoeter, inasmuch as they affect prine 
whii'h ha^'e been oceepted in practice from a verv early period 11 
history of the steam engine applied to actual work. They differ j 
the whole tenor of experimental observations and theoretical dedi 
tiona, and, if accepted by the profession, would modily al 
proportions of working ports, and our applications of powi 
■boiild be also stated, that these conelusdons are not universally 
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cepted, and, indeed, are considered b^ some high authorities as based 
on faulty and incorrect experimentation. 

SUPERHEATED STEAM. 

Much has been written within the last few years relative to the 
above topic, and there can be no doubt that, if superheated steam is 
properly used, a saving of fuel may be effected. Many of the state- 
ments published, however, have made the success too great. Some 
time since the English Pacific mail steamers had their engines ar- 
ran;zed to use highly superheated steam (450 to 500 degrees), and ior 
a while the change was regarded as beneficial. It is now, however, 
found that this high heat is very destructive to the engines, injuring 
the cylinders, pistons, valve faces, and valves ; and so great has the 
injury been, that they have commenced to take out and much re- 
duce the number of superheating tubes. 

COAL AND WOOD-BURNING LOCOMOTIVES. 

By a late report of John O. Stems, Esq., superintendent of the 
New Jersey Central Railroad, we learn that very fair tests have 
been made with wood and coal-burning engines on that road, all of 
which have terminated favorably for coal, as it regards economy. 
There are thirty-eight locomotives, six of which have been altered 
from wood to bituminous coal-burners ; twenty-four burn wood, and 
eight anthracite coal. 

During the last two years and nine months, the wood-burning en- 
gines have run 1,353,909 miles, the anthracite coal engines 165,585, 
and the bituminous engines 112,757 miles. Regarding the perform- 
ance of these three classes of engines, Mr. Sterns says: — "The 
three comparatively perfect anthracite engines make a saving in fuel 
of seven cents per mile over three equally good wood engines, and 
the difference in cost for repairs cannot exceed three cents per mile, 
leaving a net saving of four cents per mile run by substituting an- 
thracite coal for wood. . . . From our past experience, I am 
satisfied there is a saving by using bituminous coal instead of wood, 
of about three cents per mile, and that it is expedient to alter sev- 
eral of our wood-burnmw freight engines to burn bituminous coal, 
especially as the change is easily and cheaply made." 

The wood used by this company is oak, rated at five dollars per 
cord; the bituminous coal is the same cost per ton, while the anthra- 
cite is set down at three dollars per ton. The wood-burning engines 
run at the rate of 28.3 miles per cord ; three good anthracite coal 
engines average 31 miles to a ton of coal. Mr. Sterns states that if 
all the freight trains on the New Jersey Central Railroad had been 
drawn by good anthracite coal engines, twenty thousand dollars 
would have been saved to the company last jear alone. Where 
wood is very cheap, as in Canada and on some ot* the Southern rail- 
roads, of course it is preferable to use it ; but wherever it can be 
shown that coal is cheaper than wood on any railroad, those who 
have the management of affairs are culpable if they run wood-burn- 
ing engines. — Scientific American. 
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NEW MODE OF WABMING BAILBOAD CABS. 

Experiments with a new system of heating railroad cars have been 
instituted by M. Delcambre, in various parts of France, and have 
been recently repeated on the Paris and Montarg^ section of the 
Lyons line. By this plan, the steam which escapes from the locomo- 
tive is carried by a caoutchouc pipe to the first carriage, and there 
made to pass through conduits of copper, placed in the roof and the 
floor, to the end of the vehicle, where it is received into another flexi- 
ble pipe, and carried on to the next carriage, and so on from one 
vehicle to another to the end of the train, where it escapes. The 
fixing and removing of the caoutchouc pipes is accomplished with 
the greatest facility, and the passage of the steam through the con- 
duits presents no inconvenience to the passengers. By means of 
the new plan a temperature of 59*^ Fahrenheit was obtained on an 
excessively cold day, and at a merely nominal expense. 

LOCOMOTIVES ON COMMON BOADS. 

In anticipation of the adoption and use of locomotives on commoA 
roads, to the perfection of which considerable attention has been of 
late paid in England, a bill has been introduced into Parliament for 
their regulation. It exacts that the weight on each pair of wheels 
is. not to exceed one ton and a half. The use of locomotives de- 
structive to highways or dangerous to the public is to be prohibited 
by the Secretary of State, so as to prevent the excessive wear and 
tear. The weight of locomotives over county, parish, or suspension 
bridges is not to exceed fifteen tons, and any damage is to be made 
good. The locomotives are to consume their own smoke. Two 
persons arc to drive and conduct every locomotive, and red lights 
are to be fixed conspicuously in front of locomotives and wagons one 
hour after sunset till one hour before sunrise. The speed of loco- 
motives on highways is not to exceed ten miles an hour, and through 
towns, cities, or villages, five. No locomotive is to be used within 
the city of London more than seven feet in width and with wheels 
six inches wide. 

MILITARY ARCHITECTURE OF THE MIDDLE AGES. 

The above is the title of a work recently published in France, by 
M. VioUct-le-Duc, and translated into English by Mr. MacDermott. 
We derive from its pages the following items of information. 

There arc two great eras in military architecture: the first being 
the result of the Crusades, when the passive system of defence was 
superseded by an activity equal to that required for an attack ; and 
the second being that marked by the introduction of gunpowder. 
The commencement of the latter era was the starting-point from 
which the subject has gradually been diverted of everything like 
picturesque effect, till it has resolved itself, in the aspect of its fab- 
rics, into the terrible uniformity and ugliness recognized by the term 
barrack style. In so far as a revival of pictorial results might be 
beneficial, the essay, with its telling illustrations, may be of service ; 
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but, au resUy tbe days of castle-building are departed. Castles were 
essentially a feature of feudalism, and it would be meaningless to 
revive them. Nevertheless, it is interesting to trace in the compass 
of a few pages the successive steps made by generations of men, 
through centiiilks of time, towards the protection of their possessions 
or the acquisition of new territory. Until the middle of the four- 
teenth century, the defence was stronger than the attack, the bal- 
ance of power, in the absence of gunpowder, being in favor of the 
massiveness of the architecture. Thus, in Norman times, the de- 
fence relied mainly upon its passive force, — the height of the walls 
defying all attempts at escalade, the strength of the gates resisting 
all eflbrts at forcing them. But towards the end of the fourteenth 
century, the attack became superior to the defence, and so it has re- 
mained, the converging fire of besiegers having advantage over the 
diverging fire of the besieged. Not only this, but the whole scheme 
of warfare has been altered by the application of modern appliances. 
In old times, the attack and defence were subdivided into parts, 
and thence into parts again ; each tower of a castle being a separate 
fort, and again each story of that tower capable of separate and 
strong defence ; so that the action took place on sites crowded with 
infinity of unexpected contrivances, ana depended in great meas- 
ure upon individual prowess. The use of gunpowder demanded a 
wider range, an enlarged field of operations, and united action. The 
futility of the axiom that whatever defends should he defended^ was 
perceived by Machiavelli, who laid down as a primary rme the inad- 
visability of any complexity of the kind in the construction of for- 
tresses. 

M. VioUet-le-Duc has chosen for especial illustration the Chateau 
GaUlard, the fortress built by liichard Coeur de Lion on the Seine 
for the protection of the capital of his Norman territory, — Rouen. 
With all due deference to the French architect and antiquary, this 
mast be considered as essentially an English castle as that of New- 
castle-upon-Tyne. The details, which are amply illustrated, prove 
that the lion-hearted monarch was a most skilful architect, enormeer, 
and master of defence. This is one of the new lights by which to 
read history, for which we should express ourselves indebted to M. 
V iollet-le-Duc. The castle was built under the immediate super- 
intendence of Richard, and, with all its subtle contrivances and 
defences, was completed in a twelvemonth ; when he is said thus to 
have apostrophized it: — " Qu'elle est belle, ma fiUe d*un an!" 
The outworks we^e so extensive that a town, known as Petit An- 
dclejr, arose within their enclosure. The enceinte of the principal 
portion of the castle presents a variety to the usual mode of building 
prevalent, which must be ascribed to the genius of Richard. It con- 
sisted of massive masonry arranged in a succession of segments of a 
circle, connected by a series of short curtains of an even length. The 
keep also differed from the common tj'pe. It was a mighty tower, 
strengthened by a ffirth of reversed pyramids, through the broad 
bases of which, on a level with the summit of the tower, were machi- 
colations for close defence ; and these were surmounted with a crenel- 
lated parapet, which was pierced with loop-holes. Notwithstanding 
tiie immenfle strength of this fortress, it fell before the skill of the 
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warlike FMlip Angnstus onlj a few yean after the death of 
Richard. 

The timber galleries (honrds), which were thrown out on the 
crests of curtains and towers when in a state of siege, occupy a full 
meed of attention. These appear to have been tooTittle considered 
by archseologists when examining the remains of castellated build- 
ings. When attack was anticipated, the defenders strengthened 
their position by erecting galleries whence they could command the 
bases of the curtain walls and exterior towers, which they would 
otherwise only have been enabled to protect so far as they were 
flanked by towers ; and, as the operations of the enemy, both by 
mines and cats (chats, gats, gates) and battering-rams (moufons, bos- 
sons), were directed to these, it will be seen how important their de- 
fence became. This accession to the means of defence was as com- 
mon to the English castles as to the French. Froissart, the French 
historian, who, from his five years* service with the queen of our 
Edward III., as secretary, would probably depict as an eve-witness, 
has left anK>ng his MSS. a vignette showing that the castle of New- 
castle possessed these hourds. In times of peace the^ were removed. 
They overhung on both sides of the curtain, forming an inner as 
well as outer gallery. At first the supports upon which they rested 
were of timber likewise ; subsequently they were supported on cor- 
bels of stone, as at Coucy ; and ultimately they were succeeded by 
overhanging stone parapets (chemins de ronde) resting on corbeb 
trebly or polygonally notched. There are numerous instances of 
overhanging stone parapets to English gateways and towers, the Ed- 
wardian castles making free use of this effective mode of construc- 
tion. Windsor, Morpeth, Conway, Warkworth, Brancepeth, the 
Pelo Towers of Northumberland, are specimens in question. 

M. Le Due shows an intimate acquaintance with the various 
engines of war, and with skill depicts every particular of a siege. 
In the Dictionnaire Raisonne de V Architecture these subjects are 
treated at still greater length ; and it is to be regretted that all in- 
stead of part of the illustrations pertaining to this branch of the sub- 
ject were not inserted in the present volume. Engineers (ingeg- 
neors) were specially appointed for the construction of military en- 
gines as early as the end of the twelfth century. There was the 
moving wooden tower, which, running on rollers, could be propelled 
up to the castle walls, and which, being furnished with a movable 
bridge, permitted the besiegers to land on the parapets ; then there 
was the movable colored platform called the cat (the Roman mus- 
culus, rat), which afforded cover to the assailants when they wanted 
to undermine the towers or curtains with pickaxes or fill up the moat 
with earth or stones ; further, there were the battering-rams and the 
catapults (trebuchets), mangonels, calabres, and pierriers, all of which 
were worked by counterpoise, and possessed accuracy of aim, to the 
prevention of the besieged from keeping upon their walls. During 
the formation and putting into position of these several enirines the 
workers were protected by palisades, brattishes, and movable man- 
telets (wooden screens). The wooden turrets, the cats, and other 
machines were covered with raw ox and horse hides, to prevent them 
from catching fire, as the besieged used their utmost endeavors to 
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set them alight, sewing up, in cloths, fire, sulphur, and flax, which 
they let down the walls by chains with the double purpose of blind- 
ing and suffocating the assailants as well as destroying their engines. 
When the walls were reached by means of mines, the besiegers 
smeared the timbers with which they propped the walls during the 
process of sapping with pitch and vast quantities of bacon fat. When 
they had accomplished their task they retreated, setting fire to this 
inflammable mixture. In fine, the energy with which the rude ma- 
terials at command were used, and the invention bestowed upon 
their application to destructive purposes, are lessons which the most 
imposing of our guardsmen might study with profit. Water as well 
as fire was largely taken into account as an assistant in defence. 

The immense number of castles, both in England and France, is 
very remarkable. The French castles may be said to have accom- 
modated the whole French anny ; not so the English. The English 
monarchs possessed an organized army of archers, which they could 
conmoiand independently of any assistance from their nobles. This 
is the reason why the French always lost and the English always 
won. The French nobles feared to trust the lower classes with 
weapons, feeling that their numerical strength was so considerable, 
that, if once trained to act in combination, their own power would 
be held in check. Their sovereign, therefore, relied entirely upon 
them for his army, with the exception of hired troops of Genoese or 
Braban^on archers. The nobles responded to his call with their re- 
tainers, bidauds, vcUets, and brigands, foiming a rabble rather than 
a regular force ; and, as at the first reverse the hired archers took 
the opportunity to plunder and return to their homes, these had to 
bear the brunt of the battle. It is scarcely surprising, therefore, that 
the chateaux were of an extent beyond that required for the vie 
privde de la noblesse feodale. This extent begat immense power on 
the part of the owners. 

TESTING OP THE TUBES OP THE VICTORIA BRIDGE. 

Mr. Chas. Legge, C E., of England, in a recent pamphlet entitled 
4 Glance at the Victoria Bridge^ gives the following interesting ac- 
count of the manner- in which the great tubes were tested, and of his 
personal experience in connection with the experiment : — 

On the 15th of December, preparations were completed for a final 
test of the strength of the tubes ; singularly enough at the same time 
with the close of navigation, when vast fields of ice, under nature's 
superintendence, were hurling their solid masses against the masonry 
of the piers and testing their efficiency and strength by over one mil- 
lion tons a minute. Any force or weight man could bring into com- 
paristiu with this would be puny in the extreme. Yet, notwithstand- 
ing the inability of competing with nature's test, a load had been ob- 
tained such as seldom before was seen for a like purpose. A train of 
platform cars five hundred and twenty feet in length, extending over 
two tubes,~was loaded, almost to the breaking limit of the cars, with 
large blocks of stone, and in readiness for the experiment. Prior to 
this a steel wire was extended the entire length of the 'tubes for the 
pui'pose of measuring the dcllection, and strained by heavy weights 
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as iaghtty as possible over pullevs at every bearing of tbe tube. This 
wire formed the datum from which all movements were to be meas- 
ured on slips of card attached to vertical staves at various points along 
the tube. 

During the two days occupied with the test the public were rigor- 
ously excluded. At each slip of paper one of nis assistants was 
placed, and provided with a lamp and a pencil, by which to make the 
necessary marks. The loaded train was then taken hold of by two 
of the most powerful engines belonging to the Grand Trunk, and, with 
extreme difficulty from the great weight, brought into the first two 
tubes, beyond wmch all their united eflbrts failed to draw it. A third 
engine having been obtained, the three were barely able to force the 
lo2^ along to the centre of the bridge ; when night coming on, the 
test of the remaining portion of the bridge was deferred untu the fol- 
lowing day. 

Early next morning, the interesting experiment was resumed, and 
concluded during the day. 

In giving the result of the fearful ordeal to which the tubes were 
subjected, we will only note the deflection on a pair of the side tubes 
the others being similar, and the central one. 

When the train covered the first tube, the deflection in the centre 
amounted to seven- eighths of an inch, and the adjoining one, to which 
it was coupled, was lifted in the middle three-eighths of an inch. The 
load then being placed over both tubes, the deflection was the same in 
each, or three-fourths of an inch in the middle ; and on being entirely 
removed, both tubes resumed their original level. The large centre 
span, entirely disconnected from the other tubes, on being covered 
with the load throughout its entire length, deflected in the centre 
only one inch and seven-eighths, and came back to its previous level 
on the load being removed. 

All these results were considered highly satisfactory, as being con- 
siderably within the calculated deflection for such a load according 
to formulas well known and generally made use of. 

Nothing exemplified more strongly the confidence feU by Mr. 
Hodjres in the strength of the work than the severe test to which he 
exposed it. The writer well remembers the " peculiar feelings " he 
experienced when standing at the marking-post assigned liim, sui> 
rounded at the same time by an Egyptian darxness, dense enough to 
be felt, arising from the condensed steam and the smoke of the engines, 
and totally obscuring the light of a glass lamp two feet distant. To 
thus stand closely pressed up against the side of the tube, with eyes 
and lamp brought within a few inches of the datum-line, intently 
watching its movements, and leaving but sufficient room for the slip- 
ping, groaning, puffing, but invisible enmnes and their heavily-loaded 
cars to pass, with but a quarter of an inch of boiler-plate between 
time and eternity; or, when mentally reasoned back to safety and 
security, and while listening, during the stoppage of the train, to the 
surging, cracking, crashing ice far below, as it swept past, to have 
those feelings of personal security dissipated in a moment by the 
thought of an over-loaded car breaking down and burying the deflec- 
tion-observer beneath its weight, was surely reason enough for the 
existence of the ^* peculiar feelings ** alluded to. 
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DU1BABILITY OF WROUGHT IRON WHEN USED FOB STRUC- 
TURAL PURPOSES. 

Mr. John A. Roebling, the engineer of the Railway Suspension 
Bridge spanning the jjreat gorge below the Falls of Niagara, in a 
recent report to the directors of the bridge company, on the condi- 
tion of the bridge, afler five years' continuous use, thus discusses the 
important subject of the durability of wrought iron, when used for 
structural purposes. His remarks will be found by our readers to em- 
boily a great amount of useful and interesting information. — Ed, 

The fact is well known, that wrought iron, under certain condi- 
tions, will undergo certain radical changes. And so will all kinds 
of matter, — material existence being but a theatre of change, break- 
ing down, of reduction, and of reconstnietion of the elements of mat- 
ter. And as all human fabrics, being but material constructions, will 
have to succumb to the same inexorable law, we cannot expect that 
the Niagara Bridge will foim an exception. 

Two kinds of changes are known, which will affect the strength of 
iron and other metals. The one is wrought by the chemical process 
of oxidation, and can be guarded against eifectually, and is so guard- 
ed in the Niagara Bridge. All iron and wire within reach are kept 
well painted, and thus preserved against rust. The anchor-chains 
and their connections with the cables, inside of the anchor-masonry 
and in the rock below, afler three coats of paint, are protected by 
the cement grout, which forms a solid envelope, exclucQng air and 
moisture. 

But, aside from the mechanical protection thus afforded, I depend 
principally upon the well-known chemical action of calcareous ce- 
ments in contact with iron. Oxygen has a greater affinity for lime 
than for iron. So long, therefore, as the cement will combine with 
oxygen, or, in other words, has not become completely crystallized, 
which is a very slow process inside of heavy masonry, the iron will be 

Protected. The cement, not exposed to the air, when setting slowly, 
as a tendency rather to expand than to contract : but suppose there 
should be cracks around the anchor-bars large enough to admit 
air and moisture, water will then find its way through those 
cracks, but, on reaching the iron, will be more or less impregnated 
with cement, and thus add another protecting coat. The chemical 
prinL'iple, which I have explained here, I apply daily in my factory 
for the preservation of wire against dampness. I have also carried 
on direct experiments for a number of years, which have convinced 
me of the preserving property of calcareous cements in damp situa- 
tions. 

On examining recently the anchor-bars of the Monongaliela Sus- 
pension Bridge at Pittsburgh, built sixteen years ago, I found them 
perfectly preserved, as far as the cement, in which they are embed- 
ded, was removed. 

But iron, under certain conditions, will undergo another change, 
which is not so well understood, and is indeed, as yet, a partial mys- 
tery. And this fact has been seized upon as an invincible argu- 
ment Bf^ainst iron bridges generally, and against the Niag£^a Bridge 
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especially. I refer to the supposed and popularly so-called granukt* 
tion of fibrous wrought iron. 

Although this subject has engaged my attention for a series of 
years, and I have taken pains to obtain correct information, I yet 
hesitate to express any decided opinions, that would cover the whole 
field of investigation. The question at large I consider open yet. 
This much only I believe to be settled, that good iron will undergo 
no change in course of time, unless it is acted on by great heat, or 
is under the influence of strong continuous vibrations under tension. 

As an exception to this last proposition, may be cited the case of 
old anchors and chains, which, after being exposed on the ground or 
in the ground a great length of time, had become considerably 
rusted and reduced in strength. Aside from rusting, magnetic influ- 
ences were supposed to have been at work in destroying the strength 
of these irons. But it should be remarked, that none of these have 
been sufficiently well examined to warrant sound conclusions. It 
is true that the -earth forms a great magnet, whose magncthm is 
maintained by the sun; and that the magnetic condition of all 
metals is more or less depending upon the great parent magnet. A 
steel majjnet that has lost its power or tension, when buried in the 
earth, will be restored by its magnetic currents. But how far the 
cohesion and elasticity of wrought iron may be ail ec ted by these 
currents, we are yet ignorant of. When a bar of iron is drawn 
apart by a tensile strain, the fractured ends are magnetically excited 
and will attract iron filings, at the same time that they become 
heated. Both phenomena, magnetism as well as heat, will always 
accompany the forcible rupture of iron, as can be readily ascertained 
by experiment. The same phenomena are also exhibited when iron 
is hammered cold, the heat in this case being more apparent than 
the magnetism. 

The cohesion and elasticity of wrought iron, although different 
properties, appear to be closely related. In speaking of elasticity, 
I mean the natural elasticity, and not what is produced by the forced 
process of tempering. And here may be pointed out a marked phys- 
ical difference between steel and iron. While the hardening or 
tempering of steel can be carried to almost any degree, that of the 
latter cannot. 

Whatever destroys or impairs the elasticity of iron or steel will also 
affect its cohesion. And this fact has also a significant magnetic 
bearing. Tempered or hardened steel possesses more tensile strength 
than soft steel. Now, when tempered steel loses its hardness by an- 
nealing, it assimilates nearer to soft iron in its relation to magnetism. 
Red-hot iron is not attracted by a magnet, while a steel magnet en- 
tirely loses its magnetic properties on being heated red-hot. Another 
remarkable fact is, that artificiat as well as natural magnets, when 
overloaded^ become weakened. And so does the cohesion and elas- 
ticity of an iron or steel bar become weakened by overloading. 

The limit of elasticity, or of the recuperating force, as it might be 
termed, of iron and steel is generally stated at one-third of their 
ultimate strength. I am of the opinion that this is much oi/'cr-esti- 
mated for soft puddled irons, and M»c?er-estimated for good hammered 
charcoal irons, and still more for steel. 
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The force which holds together the molecules of iron is termed 
cohesion. Teat will expand iron, and, when applied intensely and 
continuously, will melt it, and will thus destroy ail cohesion, and at 
the same time all elasticity and all magnetic tension. It follows, 
then, that heat of a certain degree is opposed to cohesion and elasti- 
city. And this explains why large nrasses of wrought iron, when 
being forged, and thus subjected for a considerable length of time 
to an annealing process, will, in the centre, become greatly reduced 
in cohesion and elasticity. The previously existing fibre in the faegots 
will change into a coarse crystamne texture, because the iron being 
in a pasty and nearly molten state, and the mechanical' effect of ham- 
mering being confined to the surface, and not penetrating to the centre, 
the formation of large crystals will be left undisturbed. Broken car- 
axles sometimes appear to have undergone a similar change. The 
fact is that they generally exhibit a crystalline fracture. But I sus- 
pect that many new axles, although manufactured out of fibrous rough- 
bar, will, when finished and broken before they are used, also exhibit 
a crystalline fracture. In my own practice I have witnessed the fact, 
that an experienced manufacturer, anxious to satisfy me, did not suc- 
ceed in manufacturing round bolt of four to five inches diameter out 
of good fibrous rough-bar, without producing a crystalline texture in 
the centre. The ottcner he piled the iron, the worse the result. On 
the other hand, I never heard of a failure when the bolt was forged 
entire under the hammer out of good and well-worked and thoroughly- 
hammered charcoal blooms, their rough ends cut off. 

The most fibrous bar iron may be broken so as to present a granu- 
lar and somewhat crystalline fracture, and this without undergoing 
any molecular change in the texture. Take a fibrous bar, say ten feet 
long, but the longer the better, nip it in the centre all around with a cold 
chisel, then poise the bar upon the short edge of a large anvil, and a short 
piece of iron, placed eight or nine inches from the edge on the face of 
the anvil, then strike a few heavy blows upon the nip, so that each 
blow will cause the bar to rebound and to vibrate intensely, and the 
result will be a granular and somewhat crystalline fracture. Now 
take up the two halves, and nip them again all around, about one or 
two inches off the fractured ends, break them off by easy blows over 
the round edge of the anvil, and the fibre will appear again. This 
experiment proves that a break, caused by sudden jars and intense 
vibration, may show a granular and even crystalline fracture, without 
having changed the molecular arrangement of the iron. All fibres are 
composed of mineral crystals, drawn out and elongated or flattened ; 
and the fracture may be produced so as to exhibit in the same bar, 
and within the same inch of bar, either more fibre or more crystal. 
But a coarse crystalline bar will, under no circumstances, exhibit 
fibre ; nor will a well worked out fibre exhibit coarse crystals. 

My own view of the matter is, that a molecular change, or so called 
granulation or crystallization^ in consequence of vibration or tension, 
or both combined, has in no instance been satisfactorily proved or 
demonstrated by experiments. 

I further insist that crystallization in iron or any other metal can 
never take place in a cold state. To fi>rm crystals at all, the metal 
must be in a highly-heated or nearly a molten state.. 
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On the other hand, I am witnessing the fact daily, that Tibration 
and tension comlnncd will greatly affect the strength of iron without 
changing its fibrous texture. The cohesion and elasticity of wire and 
wire rope will be rapidly destroyed by great tension and vibration 
comlnned. Whether I shall be able to account for it or not, there 
stands the fact. But what is true of iron wire applies with equal 
force, and, when all circumstances and conditions are duly propor- 
tioned, with even greater force, to larger masses. The extensive 
opportunities which my pursuits offer to make experiments and 
observations on wire and wire rope, authorize a positive expression 
on this subject. A great deal of fancy speculation has been indulged 
in of late years on this question of granulation and crystallization, 
but generally by men whose opinion can have no weight. 

Now, while the fact remains that iron and steel will lose their 
strength by vibration and tension^ it is proper to state, also, in this 
connection, that this loss of strength bears a due proportion to the 
extent and duration of the vibration and tension. Wire ropes may 
lose their strength by three months' service, toithout exhiUting mucn 
wear ; and they may also last ten years, running all the time, and be 
greatly worn, before their strength is so far reduced as to be unfit to do 
duty. I will state here, that there are now ropes of my manufacture 
on the inclines of the Morris Canal, which have run nine years. 
This great durability is owing to comparative absence of vibration, 
in consequence of slow speed and good machinery, although a high 
tension is maintained. 

The greater the elasticity and cohesion of the iron or steel, the bet- 
ter it will support vibration and tension, always provided that the 
extent of this vibration and the amount of tension are kept within 
safe limits. Witness, as examples, the durability of watch springs, 
piano wire, sofa and wagon springs, etc. etc. 

Wrought iron that has become brittle, as, for instance, chain, car- 
axles, wire or wire rope, on being annealed, will have its softness 
and apparently also its strength restored. As far as softness is 
concerned, this is correct ; but m regard to strength, when applied 
to wire or wire rope or to fine chains, it is a mistake. Soft annealed 
wire possesses only half the strength which hard wire has, and is 
without any elasticity. But wire rope without elasticity is 
worthless ; very little work will make it brittle again and worse than 
before. It is different with heavy chains and with car-axles. Made 
of indifferent material, crystalline or brittle when new, they will be 
greatly improved by an annealing process at the very beginning ; 
and if this process is repeated from time to time, their lifetime may 
be prolonged. I msdntain that a good car^axle, made of good mate- 
rial, and finished at the proper heat, by hammering or rolling, is 
stiffer and stronger than the same axle, when again subjected to an- 
nealing without hammering or rolling. Annealing restores softness, but 
at the same time reduces cohesion and elasticity. To restore the iron 
of a brittle car-axle fully, can only be done by a full heat, with ham- 
mering or rolling, which of course will reduce its diameter. 

The opinion prevails, that a well drawn out fibre is the only sure 
sign of tensile strength. This, however, is true only when applied 
to ordinary qualities of bar or rail iron. The fact is different with 
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good charcoal irons and with steel. The greatest cohesion is ac- 
companied by a fine, close-grained, unitbrm appearance of texture, 
which, under a magniiying glass, exhibits fibre. The color is a sil- 
very lustre, free from dark specks. The finer and more close-grained 
the texture, the nearer the iron approaches to steel. Those who are 
&miliar with good Swedish or Norway irons will support these 
statements. These facts alone should faie sufficient to disprove the 
erroneous notion that good iron and steel, which should always be 
granular, will become so only by vibration, and will thereby lose 
their strength. But it is important to keep in mind the distinction 
between a fine, uniform, granular fracture, and a coarse crystalline 
fracture. Where coarse crystallization appears, there is a. want of 
contact and compactness, consequently of cohesion and strength 
generally. 

Wire cables, car-axles, piston-rods, connecting rods, and all such 
pieces of machinery, which are exposed to great tension as well as 
torsion and vibration, should be manufactured of iron which not only 
possesses great cohesion, but also a high degree of hardness and elas- 
ticity. The best car-axles now in use are those made of soft steel 
by Krupf, in Gelmany. This steel is manufactured from the spathic 
ore, or natural steel ore, of the celebrated mines at Muessen in Siegen, 
Prussia. A correct report on these axles was given to me by one 
of the Prussian commissioners of railways, in whose district Krupfs 
works are located. . They are safe in cold weather, and seldom known 
to break. This proves that soft steel witlj more of a granular texture 
than fibre possesses a much greater elasticity and strength than the 
best fibrous iron ; and it also furnishes another strong proof against 
the granulation theory, so much credited in this country. 

It may be objected that steel is a different metal from iron. But 
all irons and steels are only so many different alloys of the same 
metal. There is no essential difference between the two. What 
constitutes the true chemical and physical difference between the two 
varieties is not so clear. 

The capacity of irons to resist vibration and tension differs much 
in different qualities, and still greater is this difference when the irons 
are exposed to a very cold temperature. The tubular bridge at Mont- 
real will not last as long as one in Great Britain of the same dimen- 
fflons, material, and workmanship, and rendering the same service; 
and still less than the tubes over the Kile, in Egypt. One hard winter 
in Canada will be as trying to the structure as ten years are in Great 
Britain. 

In order to examine the fitness of various qualities of iron for the 
manufacture of wire rope, I undertook, during the hard winter of 1856, 
at my establishment at Trenton, a series of experiments, when the 
thermometer was five to ten degrees below zero. The samples for 
testing, about one foot long, were reduced in the centre to exactly 
three-quarters of an inch square, and their ends, left larger, were 
welded to heavy eyes, making in all a bar of three feet long. Thus 
prepared, they were thrown outside of the mill, covered with snow and 
ice, and left exposed for several days and nights. Early in the morn- 
ing, before the air grew warmer, a sample, inclosed in ice, would 
be p it in the testing machine, and at once subjected to a strain of 
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26,000 lbs., the bar being suspended in a T^cal position, left free 
all around. A stout mill-hand, armed with a billet of one and a hdit' 
inches in diameter and two feet long, then struck the sample horizon- 
tally a number of blows, hitting the reduced section as hard as he 
could. The blows were counted and continued until rupture took 
place. Care was taken to maintain a tension of 26,000 lbs. during 
this test, by screwing up the lever, while the sample kept stretching. 
Other means for producing vibration were attempted, but none prov^ 
so elective as the hitting with an iron bolt. I would remark here, 
that most «f these irons would support from 70,000 to 80,000 lbs. per 
square inch; and that good samples of three-quarters of an iuch 
square would support a strain of 26,000 lbs. for a whole week, wilh 
no visible stretching, provided all vibration and jarnng was avoided. 
But the least jar would produce a permanent elongation. 

Without going into the details of these interesting and instructive 
experiments, I will only state that the number of blows which the dif- 
ferent samples resisted, when encased in ice, ranged from throe lo 
one hundred and twenty Inferior qualities of a crystalline texture 
would break at the third or fourth blow. Good samples of refined 
pud Jlcd bar resisted very well, and went up to sixty blows, while the 
better (jualities of hammered charcoal irons supported up to one hun- 
dred and twenty blows, stretching and drawing all the time. Indeed, 
it seemed a wire-drawing process on a rough scale. On the tension 
being reduced to 20,000 lbs., some good samples resisted the almost 
incredible number of three hundred blows before breaking. 

Such qualities of iron may be depended upon for the construction 

^ of wire cables and car-axles. They will be safe at the North Pole, 

while inferior qualities may answer very well in warmer latitudes. 

Well observed facts of the durability of irons, when exposed to ten- 
sion and vibration, are of more value than speculative opinions. I 
will here record a few more facts, experienced by myself. 

In 1844 I removed the old timber aqueduct over the Alleghany 
River at Pittsburgh, the heaviest work of that description in the 
United States, consisting of seven spans of one hundred and fifty feet 
reach. I^ had stood fourteen years. All the suspension bars taken 
out of the old trusses and arches, and originally made of good pud- 
dled iron, on being tested and worked up into bolts for the new wire 
suspension aqueduct, proved of good quality, — as good as such irons 
generally are. 

During the great fire at Pittsburgh, in 1845, the old Monongahela 
Bridge, of eight spans, a heavy Burr structure, burned down. I con- 
tracted to put up a suspension bridge, and accepted all the old mate- 
rials, which were not consumed, including about thirty tons of ham- 
mered charcoal iron of excellent quality. This iron, after a severe 
usage for over thirty years, was found so good that I had it all drawn 
into wire. Every bar was good for 60,000 lbs. per square inch, as 
strong and tough as it ever could have been before going into the 
bridge. The old structure was loose and Hmber, producing consid- 
erable vibration on all vertical bars. 

On excavating for the southern anchorage between the old winjr- 
waUs of the old Monongahela Bridge, a number of round bars of one 
and a quarter inches diameter, about forty feet long, good puddled 
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fibrous iron, were taken up. They had served as tie bars to keep the 
retaining walls from spreading. Screwed up tight, they had oeen 
under ground about twenty-five years, embedded in clay. The out- 
side rust, firmly combined with clay and sand, appeared to have 
formed a protective coat. At any rate, the strength of the iron had 
not suffered at all from oxidation ; its quality was as good as any pud- 
dled bar manufactured at the present. day. 

Last year, while removing the old St. Clair Street Bridge over the 
Alleghany River at Pittsbui^h, to make room for a new suspension 
bridge, since completed, I examined the old iron with considerable 
interest and care. All this iron had been manufactured about forty- 
one years ago^ and had been the result of the first attempt at pud- 
dling ever made west of the Alleghany Mountains. The manul'ac- 
turer, who is still living, informed me that in those days puddling was 
not well understood, and that, although the stock was good cold- 
blast charcoal pig, the iron turned out a highly crystalline texture. 
It proved so on its fracture, but of a good color ; the texture was 
uniform and not coarse. On being heated and drawn down to 
half its size, it made a strong fibrous iron ; all it-wanted was work. 
There was not one fibrous bar in the whole lot of suspension bars; 
they were all alike crystalline and brittle in texture. This iron 
had, from the manufacturer's own testimony, undergone no change ; 
it was as crystalline on the last day as it was on the first. But there 
was another quality of iron in the same structure. The straps and 
bolts which connected the chords with the posts and braces had 
been manufactured of a good quality of hammered charcoal iron, 
and a most capital iron it proved, after forty years* service. 

All irons ibrm alloys of pure iron, mixed with carbon and other 
impurities. A certain amount of impurities in the shape of good 
cinder appears to be necessary to impart strength and cohesion to 
this metal, and also to make it malleable, and to give it welding 
properties. The purer the iron is, the higher thfi heat at which it 
will weld. Compare, for instance, good Swedish iron with common 
puddled bar. While the latter will weld at a low heat, the former 
requires a much higher heat. Compare their fracture and color. 
The good Sv/cdish bar will exhibit either a fine granular appearance 
or fibre, accompanied by a silvery lustre, showing comparative purity ; 
the puddled bar will bo of a dark color, with a graphite lustre, and 
will show a coarse texture or loose fibre. 

During the process of puddling, as well as of blooming, the melted 

Eig-iron is mixed with cinder, and this mixture, which will adhere 
y cohesion, prevents the formation of large crystals, which is the 
tendency of pure iron in a molten state. Now by working (brin^^;- 
ing to nature, as the puddler calls it), this mixing and crystalliza- 
tion is promoted. The subsequent squeezing and rolling of the pud- 
dled ball, or the hammering and shingling of the bloom, will have the 
effect of condensing, laminating, reducing, and drawing out these 
crystals, at the same time removing and squeezing out the superabun- 
dant cinder from between the metallic crystals. Thus the drawn-out 
fibre is composed of an aggregate of pure iron threads and leaves, 
enveloped in cinder. 

Pure iron, as well as very impure iron, is weak ; the maximum 
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'Strength and toughness is obtained by a certain mixture of pure 
iron with carbon and cinder, thoroughly worked and incorporated. 
When the fibrous and laminar aggregation becomes so dense- as to 
be fit for the manufacture of steel, then are by this very process suf- 
ficient impurities expelled, and the greatest degree of cohesion is 
obtained. Hence strong steel can only be made of strong iron, no 
matter what chemicals may be administered during the process. 

Keeping the above process before our mind, we may now under- 
stand why even the best fibrous wrought iron, when exposed to long- 
con i:inued vibration under tension, or to torsion, bending or twisting, 
must inevitably become brittle, because the iron threads and lamina 
become loosened in their cinder envelopes. But the cohesion between 
the iron and its cinder once destroyed, and its strength is gone. 
Now whether cohesion is the result of magnetic attraction (according 
to Faraday) or otherwise, this process appears to be purely mechan- 
ical. But let the explanation, which is here ofiered, be correct or 
not, the fact remains that fibrous iron,, and all kinds of iron and steel, 
will be rendered brittle by vibration and tension, or by bending and 
twisting, without undergoing any mysterious change in its molecular 
arrangement. 

It Is only within the last one huudred years that wrought iron has 
become a necessity on public and private works. Large structures 
entirely composed of iron are of a still more recent date. Long ex- 
perience on a large scale is therefore wanting. But, as far as it goes, 
the opinion Is fully sustained, that good iron, not overtaxed by tension 
and vibration, and otherwise preserved, will prove one of the most 
durable building materials at our disposal. 

The Menai Chain Suspension Bridge has now stood about thirty- 
six years, and is still considered a safe work, although it has, for the 
want of stiffness, on several occasions suffered severely from gales. 
The old wire Suspension Bridge at Friburg, in Switzerland, has 
been in use about twenty-seven years, but it does not possess enough 
of strength and stiffness to guarantee its safety much longer ia its 
present state. 

It should be remembered that there are many suspension bridges in 
this country, as well as in Europe, built without any regard to stiff- 
ness, and are therefore constantly subjected to vibration, which must 
greatly limit their durability. 

The cables of the Niagara Bridge, on the other hand, are free fix)m 
vibration, consequently will last as long as the nature of good wrought 
iron will permit, when subjected to a moderate tension, not exceeding 
one-fifth of its ultimate strength. This durability I am unwilling to 
estimate at less than several hundred years. 



EFFECTS OF VIBRATORY ACTION AND LONG-CONTINUED 
CHANGES OF LOAD UPON WROUGHT-IRON BRIDGES AND 
GIRDERS. 

Mr. Falrbairn, in presenting a paper with the above title to the 
last (1861) meeting of the British Association, said that the subject 
was one of great importance as affecting the construction of tubular 
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and plate bridges, and also the lattice and trellis bridges. Fifteen 
years ago experiments were made which led to the construction of 
the Conway and Britannia tubular bridges on the Chester and Holy- 
head Railway, and determined the form in which such structures 
should be designed. Since that time some thousands of bridges had 
been built entirely of iron. The requirement of five tons per square 
inch on the part of the British Board of Trade appeared to be 
founded on no fixed principle. It was well known that the power of 
resistance to strain of wrought iron depends very much upon the 
ibrm in which it is combined, and unless the proportions of the parts 
were permanently established, the five-ton tensile strain might lead 
to error. For the purpose of making experiments upon the influ- 
ence of vibration in causing the rupture of beams and bridges, he 
had constructed a small iron-plate beam of twentj feet clear span, 
and sixteen feet deep, representing the proportion of one of the 
girders of the Spey Bridge, and exposed it to conditions similar to 
tho:>e of a bridge subject to changes of load as produced by the pas- 
sage of trains, and in proportion to the heaviest rolling load. The 
beam was first loaded to one-fourth of its breaking weight, and it sus- 
tained a million changes of load without injury. The load was then 
increased to nearly one-half the breaking weight. With this weight 
the beam gave way after 5,1 75 changes. It appeared, therefore, it 
was not sale to build bridges in which the rolling load would bear 
this proportion to the breaking weight. The beam was taken down 
and repaired, and the experiments were then renewed. The load 
was then reduced to two-fiflhs the breaking weight, and 25,900 
changes of load were sustained. Lastly, the load was reduced to 
one-third, and the experiments were still proceeding, the beam being 
uninjured after 2,727,754 changes. In calculating the strain upon 
the area of the metal after deducting the rivet-holes, which, it must 
be remembered, were larger in proportion in this small beam than in 
bridges, he fi>und that the beam would sustain no deterioration with 
strains of nearly seven and a half tons to the square' inch. With ten 
tons to the square inch the beam broke after 5,1 72 changes. Now, as 
the limit of elasticity was reached at about nine tons per square inch 
in ordinary boiler-plates and bridge-plates, it would appear that it was 
unsafe to load structures subject to a continually varying load beyond 
that point. Within those limits, however, there was no evidence that 
a deterioration of structure took place. For the present, he would 
advise that in all beams and girders, tubular or plain, the permanent 
load or weight of the girder and its platform should not, in any case, 
exceed one-fourth of the breaking weiglit ; and that the remaining 
three-fourths should be reserved to resist the rolling load in the pro- 
portion of six to one. Ho earnestly directed attention to the laws 
which governed the resisting powers of girders exposed to trans- 
verse strains, to the best principles of uniting the joints, and, above 
all, to the selection of the best material, which, in the parts of the gird- 
ers subject to a tensile strain, ought always to sustain a test of from 
twenty-two to twenty-four tons per square inch. The use of superior 
metal for the bottom of the girders would give an increase of from 
one-fifth to one-sixth in the strength. There was no economy — and 
he wished particularly to impress this on the Section — in the use of 
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inferior iron for this purpose, and its employment ineTitabljr led to a 
loss of character in the structure, and danger to the public. 

CRYSTALLINE STRUCTURE OF IRON INDUCED BY VIBRATION. 

The spontaneous change forged and rolled iron undergoes when 
submitted to continuous vibration, is productive of so much critical 
danger, especially in the case of railway machinery, that an investi- 
gation into the best means of remedying the resulting evils has been 
viewed as an engineering question of vital importance. Among 
others, Mr. Schimmelbuch, of Liege, has undertaken the subject, and 
the following is an epitome of his investigations : A bar of pure unal- 
loyed iron was struck by a hammer three times in a minute for six 
consecutive weeks ; at the expiration of this time it broke into three 
pieces. Before the experiment the bar was a good specimen of 
iibrous iron ; afler, on the contrary, its fracture exhibited a brilliant 
crystallized structure, resembling that of antimony. 

A bar of iron alloyed with nickel, submitted to the same treatment, 
underwent no change. 

A very simple means exists of recognizing this changed condition 
of iron, so dangerous in its consequences. Pure iron, when mag- 
netized by contact, loses its magnetic properties immediately the 
needle is detached. On the other hand, uron combined with minute 
quantities of some foreign body, such as carbon, oxygen, sulphur or 
phosphorus, remains magnetized. The efficacy of this simple, test has 
been established by repeated experiments. — London Photographic 
News. 

Under the patronage of the Austrian government M. Bourville 
has also recently instituted a course of experiments with a view of 
throwing some additional light on the subject of the induction of a 
crystalline structure in wrought iron through vibrations. 

M. Bourville's apparatus consisted of a bent axle, which was 
firaily fixed up to the elbow in timber, and which was subjected to 
torsion by means of a cog-wheel connected with the end of the hori- 
zontal part. At each turn the angle of torsion was twenty-four de- 
grees. A shock was produced each time that the bar left one tenth 
to bo raised by the next. Seven axles were submitted to the trial. 
In the first the movement lasted one hour, 10,800 revolutions, and 
32,400 shocks being produced ; the axle, two and six-tenths inches in 
diameter, was taken from the machine and broken by a hydraulic 
press, and no change in the texture of the iron was vi>ible. In the 
second, a new axle, having been tried four hours, sustained 129,000 
torsions, and was afterward broken by means of a hydraulic press ; 
no alteration of the iron could be discovered by the naked eye on 
the surface of rupture, but, tried with a microscope, the fibres ap- 
peared without adhesion, like a bundle of needles. 

A third axle was subjected, during twelve hours, to 338,000 tor- 
sions, and broken in two ; a change in its texture and an increased 
sixQ in the grain of the iron were observed by the naked eye. In the 
fourth, after one hundred and twenty hours, and 2,588,000 torsions, 
the axle was broken in many places; a considerable change in its 
texture was apparent, which was more striking toward the centre, 
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and the size of the grains ditninished toward the extremities. In the 
fifth, an axle submitted to 2d,32;$,000 torsions, during seven hundred 
and twenty hours, was completely changed in its texture; the frac- 
ture in the middle was crystalline, but not very scaly. In the sixth, 
after ten months, during which the axle was submitted to 78,732,000 
torsions and shocks, fracture produced by a hydraulic press showed 
clearly an absolute transformation of the structure of the iron ; the 
surface of rupture was scaly, like pewter. In the seventh and final 
ease, an axle submitted to 128,304,000 torsions presented a surface 
of rupture like that in the preceding experiment ; the crystals were 
found to be perfectly well defined, the iron having lost every appear- 
ance of wrought iron. 

PROPERTIES OF A MIXTURE OP CAST-IRON AND NICKEL. 

Meteoric iron, as well known, is the most ductile of all varieties of 
iron, and it is recorded by travellers that the Esquimaux have instru- 
ments made from it so ductile that they may be made to bend round 
the arm. All meteoric iron contains a small percentage of metallic 
nickel, and it has been suggested by chemists that by mixing iron and 
nickel arti6cially, an alloy of iron as strong and ductile as meteoric iron 
would be obtained. With a view of testing this theory, and with a 
hope of obtaining a metal of great tenacity, suitable for the casting of 
cannon »k1 heavy ordnance, Mr. Fairbairn, the celebrated English 
engineer, has recently instituted a series of very carefully conducted 
experiments of mixing a certain proportion of nickel with cast iron. 
The result, however, has failed entirely to realize expectation, inas- 
much as the ingots prepared were found to have less than one-hsJf the 
power to resist impa<'t that similar ingots of pure iron possessed. 

*^It is uncertain what mi^ht have been the results had the castings 
produced been treated as cast steel, and hammered out until they were 
rendered malleable and magnetic. Ttiis process was not, however, 
attempted, as, judging from the appearance of the fracture, they were 
more likely to crumble under the hammer than attain malleability.*' 

In a report on the above subject to the Manchester Philosophical 
Society, Mr. Fairbairn says in conclusion, " During the last two years, 
innumerable experiments have been made to produce a metal of in- 
creased tena(;ity suitabhi for the constru(;tion of heavy ordnance ; but 
the ultimate result appears to be, that there is no metal so well calcuLitcd 
to resist the explosion of gunpowder as a perfectly homogeneous mass 
of the best and purest cast iron, freed from sulphur and phosphorus." 

COMPARATIVE STRENGTa OP COLD-ROLLED AND HOT- 
ROLLED IRON. 

The following is the result of a series of experiments recently insti- 
tuted by Mr. Fairbairn, the celebrated English engineer, upon the 
tensile strength of bars of wrought iron, rolled cold or Iiot : — 

"The first experiment was on a bar of wrought iron, in the condition 
in which it is received from the manufacturer (black). The diameter 
of the piece experimented upon was 1.07 in. ; its area, 0.85873 square 
inch. The laying on of a weight of 46,426 lbs. produced an elongation 
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on a leligth of 10 ins. to tbe extent of 1.30 in. ; and the laying on of 
50,346 lbs. produced an elongation of 2.00, with a breaking wemht per 
square inch of, in pounds, 58,628, and in tons, 26.173. The diameter 
at the point of fracture, after this experiment, was 0.88 in. The 
second experiment was on a bar similar to the preceding, but rolled 
cold. Diameter, 1.00 in. ; area, 0.7854 square inch. With a weight 
of 64,255 lbs. laid on, it elongated rapidly, and the breakinir weight 
was per square inch, in pounds, 81,812, and in tons, 36.523. The third 
experiment was also on a bar of iron rolled cold, with a diameter and 
area similar to the foregoing. The elongation of a length of 10 ins. 
was, ill inches, 0.6, when a weight of 62,545 lbs. was laid on. With 
69,295 lbs. laid on, the elongation was 0.79 in., and the breaking weight 
per square inch 88,230 lbs., in tons 39.388. The diameter after frac- 
ture was 0.85. The fourth experiment was on a bar of similar iron to 
the preceding, turned in a lathe. Diameter and area same as in the 
two foregoing. With a weight laid on of 30,910 lbs. the elongation 
was 0.15, and 2.20 with a weight of 47,710 lbs. Here the breaking 
weight per square inch was, in pounds, 60,746, in tons, 27.119. The 
diameter afler fracture was 0.80. Thus it will be seen, that in an un- 
touched or black bar the breaking weight was 50,346 lbs. ; per square 
inch 58,628 lbs., or 26.1 73 tons strength, the untouched bar being unity, 
1.000. That the breaking weight of a bar rolled cold was 69,295 lbs. ; 
per square inch 88,230 lbs., or 39.388 in tons strength, the untouched 
bar being unity, 1.505. The breaking weight of a turned bar was 
47,710 lbs.; the breaking weight per square inch 60,746 lbs., or 27.119 
in tons strength, the untouched bar being unity, 1.006. From this it 
is evident that the effect of consolidation by the process of cold rolling 
is to increase the tensile powers of resistance from 26.1 7 tons per square 
inch to 39.38 tons, being in the ratio of 1 : 1.5, one half increase of 
strength gained by the new process of cold rolling. When, however, 
the iron rolled cold has repassed through the fire, many of the pores 
before consolidated must again be opened, there arising a consequent 
diminution of the strength previously gained. Experiments made at 
W^oolwich on the metal of a monster wrought-iron gun showed a 
strength of 50,624 lbs. in the direction of the grain, but of only 43,339 
lbs. when strained across the grain." — London Engineer. 



IRON IN BtriLDlNGS - USEFUL EULES. 

From a paper recently read before the Liverpool Architectural 
Society, by Mr. Wm. Stubbs, we derive the following useful memo- 
randa : — 

The first point to be ascertained by an architect with a casting of 
iron is to find out what it has to do. The practical man wants f^imple 
tool?. Science is always consistent with successful practice, therefore 
simple rules are sufficient The following for iron pipes of ordinary 
sizes answers well, and it never has been published before. It is based 
upon the fact that a 10-inch pipe one inch thick will stand th6 pres- 
sure of 100 yards head of water. The coincidence of one inch of metal 
to every 10-inch diameter and 100 yards pressure should be remem- 
bered. For every inch in the diameter of pipe, increase or deduct 
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one-tenth of an inch, and for every yard of pressure increase or*deduct 
one-handredth of an inch. 

In calculating the strength of columns great care is necessary. The 
safe plan is to find the diameter of a solid column necessary to bear the 
compression, and then distribute the same area of metal in tube form as 
a hollow column. ... A solid column 10 feet long, and having 
an area of 10 square inches (good metal), will bear 10 tons pressure. 
This rule can be conveniently carried out, and it is safe and practical. 

EXPERIMENTS WITH WIRE ROPE. 

Some experiments, important to all persons engaged in the manu- 
facture of wire ropes, or who may be accustomed to use them, have 
just been made by Mr. J. Daglish, who has communicated the results to 
the North of England Institute of Mining Engineers. The conclusions 
arrived at were, that half the strength of the rope was lost by heating 
the wire; that the ordinary joint is much weaker than any other 
portion of the rope; that if a flat rope was well spliced it was not 
weakened thereby, but if the workmanship was bad, it lost from 
twenty -five to thirty-three per cent, of its strength. In either event, a 
round wire rope spliced became thirteen percent, weaker than before. 
Round steel- wire rope will bear more than double the weight required 
to break iron-wire rope of similar diameter. 

PROTECTION OP IRON AND STEEL. 

Professor Vogel recommends, for the protection of iron and steel 
tools against rust, a solution of white wax in benzine. Moderately 
heated benzine dissolves half its weight of wax ; and if this solution 
be carefully applied to the tool with a brush, the evaporation leaves 
a very adhesive and permanent coating of wax, which will preserve 
the metal even from the action of acid vapors. — Dingier* s Polytech- 
nisches Blatt. 

AMERICAN ZINC. 

At Bethlehem, Pa., about thirty tons of metallic zinc are now pro- 
duced weekly from the ore yielded by the mines of the Lehigh Zinc 
Co., and when the furnaces are all in operation the production will 
be increased to two thousand tons per annum. All the articles re- 
quired in the manufacture of the zinc are made upon the premises, 
as retorts, mufiels, fire-bricks, etc., of ingredients brought from the 
surrounding country, nO foreign material being used. This zinc is 
claimed to be equal to the best distilled zinc sold by manufacturing 
chemists. 

Heretofore, we think, metallic zinc has not been produced in quan- 
tity in the United States. 

SHEET ZINC FOR ROOFING. 

A report of a committee appointed by the Central Society of 
Architects, in Paris, recommends "that zinc, which was at first 
rejected, but is now so generally used, should be applied with great 
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care, atf certain precautions, Tery simple, but never to be oFerlooked, 
are indispensable. Thus, contact with plaster, which eoi«ijunB a de- 
structive salt, is to bo avoided; also, conta^.-t with iron^ wLLdi is verj 
injurious, and liable to cause a rapid oxidation. Eave^pittcza shoold 
always be supported by galvanized brackets, and no flitter or sheet 
zinc should be laid on oak boards." 

ON ETCHING. 

The London Builder furnishes the following practiciJ notes on the 
siibjuL't of ** etching" with a view of especially commeXftding the work 
to amateurs in ornamentation. 

First, as regards copper plates, — which in many respects have an 
advantage over steel lor the use of amateurs, — procure a thin plate, 
properly polished on the surface, at any of the regularly-estabushed 
coppersmiths. These can bo had of the size of several feet down to 
a few injhcs. The surface of the plate being bright and free from 
tarnish, remove all grease with great care by washing with spirits 
of turpentine and then rubbing with very fine whitening and wash- 
leather. Care must be taken not to scratch the plate. 

Having gut rid of all grease, fix. a hand- vice to one comer or some 
other convenient pare of the plate ; it is then ready for the reception 
of the etehing-ijrouud — a preparation chiefly composed of asphaltum, 
pitch, a!id virgin wax; there is, however, a great art in making this 
sulU.iently plastic, so as to admit of its being properly spread upon 
t!r^ p!:ite when heated. It is better, for ordinary purposes, to pur- 
cliaso ib at I lie coppersmith's or tool -shop, where a supply can be 
had i'ov about one ^hilliug. A dabber, for the pui-pose of laying the 
gt*i>uiul on the plate, is also necessarj-. This is of a mushroom shape, 
and ei>miH)s "il outwardly of \*}Ty fine silk or kid leather, free from 
i];rea-«e ; the inside is padded with wool. This can be readily made 
l>y any j)ers*>n who has seen one of them. In order to prevent an^ 
^rh or impu:*ity which may chance to be in the etching-ground, it 
is better to lie it in silk. For the purpose of heating the i)late, a 
hot iron, or a spirit lamp, placicd below an iron frame on which the 
plalo may rest, or other contrivance, may be used. Care is to be 
taken to niiko ns little <lust as possible. The metal must not be 
allowecl to L't^t too hot, for that would burn the etching-ground, and 
prevent it liom Hulliciently resisting the acid. The plate being of a 
propiT heat, by tlrawing the etching-ground over the face a small 
([uantity mav Iw hxlged upon it. Tina ni the first instance is uneven; 
but mav Iw Hprt»ad in a tlat, thin, even manner. Every part must be 
covered by t:u^ gn)und, or else the a id would leave such places as 
are bare liable to Iw !»orrodofl into holop. The ground, when this is 
spread on the surface, is of a light bniwn color, so delicate that it is 
flilllcult U) see buv pencil outline w hit h might Iw transferred, or prop- 
erly to see the scratchea maile bv the et-hinp:-niHMlle. In order to 
darken this, it is nocewnrv, while the plito and etching-ground are 
still warm, t > smoke it bv the flame ,M" A w.w t.iper or candle. The 
flame must bi» kept moving nlvo\tt, awtl i^t>t allowed to touch the plate 
so ehwelv ns to bun\ t!ie giiontid. 

These' oiH'rttions, although simi>le, w^\M^\^ somo httlo pnictice and 
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experience ; and it is, perhaps, a good plan either to take a lesson or 
two in ground-laying, and the other parts of this process, from an 
engraver, or else to get one of this profession to lay the ground and 
bite in the plate when etched. 

The ground having been made ready and the plate cold, an out- 
line of the subject, prepared on ordinary or tracing paper, should be 
damped and transferred by means of pressure. The best way to 
manage this is to take it to a copper-plate printer, who will do it effect- 
ually lor a few pence ; for those hving in the country where such 
conveniences cannot properly be had, this transfer can be made by 
one oi the ordinary letter-copying machines, or by going very deh- 
cately over the back of the outlines with a pencd or other instru- 
ment which is not too sharp. 

This having been done, by means of an etching-point, which can 
be had at the tool-maker's, the design can be readily scratched upon 
the plate. Attention is needed to i^ark the lines quite through the 
ground. The hand should also be prevented from coming in contact 
with the ground, and all unnecessary scratches be carefully avoided. 
This may, to a considerable extent, be done by forming a bridge of 
a flat ruler, supported by pieces of card-board or folded paper. 

Wherever the etching-ground has been passed through by the etch- 
ing-needle, that part is liable to be eaten into a line by the application 
of acid ; on no other portion, however, should the acid work. 

It being necessary to cover the etching with an even depth of dilu- 
ted acid (from a quarter to half an inch), in order to produce equality 
in the biting , it is needed to form a wall of wax round the margin of 
the work. The best material for this is beeswax with a small part of 
Burgundy-pitch added, and then the mixture boiled until the whole is 
well mixed. This, when needed for use, should bo put into warm 
water, and then can be readily raised round the plate and pressed 
down by the fingers, and after that more firmly by the handle of tiie 
etching-point, so that a sort of tank is formed, which will contain the 
acid as long as it may be necessary. 

With the greatest care scratches may be made, or it may be neces- 
sary to erase parts, or the wax-wall may not be sufficiently tight. In 
order to remedy this, turpentine-varnish, or the ordinary " Bruns- 
•wick black ** used for stoves, may be employed, thinned to a proper 
extent by turpentine, and applied with a black-lead pencil. 

For the purpose of " biting in " the plate, as the engravers call it, 
nitric acid of the purest description should be mixed, — one part 
of acid and three parts water, — which should be stirred up with a 
feather or pencil. Soon the lines will be covered with minute glob- 
ules ; and, m proportion to the time the acid is allowed to remain, 
the etched lines will become thicker and deeper. 

As a matter of course, in order to produce a delicate and refined 
effect, a variety of thicknesses of line is desirable ; and, although 
much can be done by the pressure of the point, by hatching, doubling 
lines, etc., it is in most cases necessary to allow the acid different times 
of action; for instance, it will be desirable to keep distant moun- 
tains and landscape thin, and to bring out the foreground by bold 
and deep lines. In order to manajye this, the acid must be poured 
off into a vessel for further use, and then the plate must be well 
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washed with clear water, and afterwards dried with a bellows or 
other means ; then such parts of the etching as are of solficient depth 
should be covered with the varnish, in the same manner as the blem- 
ishes to which we have referred. This operation may be {performed 
any number of times, each time washing and drying the plate ; this 
must be also done when the biting is completed; and then, by 
gently heating the back of the plate, the wall may be drawn off, 
and by moans of a little spirit of turpentii|e and oil the surface of 
the plate may be cleared of the etclun^-ground. There are other 
operations, such as re-biting, re-etching (by touching with the 
graver), and by working with a point without the use of acid, etc., 
etc. ; these, however, would require much space to describe, and this 
we will not just now do, as it is more particularly our object in men- 
tioning the above to make operations which might be useful in many 
manufactures more readily understood. 

In the same manner, but with the use of different acids, and on 
any scale, etching may be applied to steel, iron, brass, glass, and, 
lately, we are told, to pcMrcelam. For steel, nitric acid very largely 
diluted with pyroligneous acid until it does not taste much stronger 
than vinegar, is best. On brass, we have seen diaper, and otSer 
ornaments, produced with great clearness and rapidity in the follow- 
ing manner. On large works, such as monumental brasses, experi- 
ence has shown that m the biting, either by nitric or nitrous acid, 
before a great depth is got the biting of the lines is stopped by the 
formation of a black oxide, which it requires a very strong prepara- 
tion of nitric and sulphuric acid to remove and keep in solution ; 
and this after a time proves too strong, and tears up the ordinary 
etching-ground ; it has, however, been found that turpentine-varnish, 
if allowed for a few days to harden, has a great resistance ; and by 
the use of this, when diapers, etc., are outlined, the raised parts may 
be painted with the varnish, and, when hard, the acid applied ; and 
it is astonishing what good effect may be produced by these means. 
Large surfaces for the relief of foliage, figures, letters, etc., may, by 
this means, bo executed with rapidity, either for filling in with col- 
ored shellac or pigments. 

The painting of these ornamental plates with varnish might be 
the means of affording employment to females, and probamy the 

E reparation of embossing, and otherwise ornamenting glass to be 
itten by fluoric acid, might also be brought into far more extensive 
use than it is at present, and would also provide a certain amount 
of respectable labor for females. 

A NEW SYSTBM OF ENGRAVING. 

A new method of engraving has recently been patented in Eng- 
land by George Wallis, of London. Pulverized materials, sufliciently 
hard to be pressed into the metallic plate to be engraved, are mixed 
to a suitable paste, the picture is formed with this paste upon paper, 
vegetable parchment, or other fibrous material, which is then laid 
upon the metal plate and passed with it between two rollers, subject- 
ing it to a pressure sufficiently powerful to sink the hard material of 
the paste into the metal, thus forming the engraving. 
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The metal plates which may be most conveniently impressed tj 
drawings, designs, prints, or photographs, prepared according to this 
invention, arc plates of Britannia metal, copper and Grerman silver ; 
but plates of various other metals and metallic aUoys may be simi- 
larly impressed. 

Ai a preparation of the plate before en^aving or impressing a 
drawing, design, or photograph upon it, as aescribed, the said plate 
is usually passed several times through the machine, the surface to 
be impressed being placed in contact with the surface of the plane 
or bea of the machine. When a drawing or photograph is executed 
upon a slab of plate-glass, the metal plate to bo engraved or impressed 
13 first passed through the machine upon the usual plane, and afler 
the plate has been passed through the machine several times the plane 
is removed, and the slab on which the drawing or photograph is exe- 
cuted is substituted for it. The plate of metal is then passed through 
the machine in contact with the drawing. 

The patentee gives the following formulas for preparing the paste 
with the mixtures of hard substances : — 

Formula No, 1. — 30 parts (by weight) of peroxyd of tin, 2 per- 
oxyd of manganese, 10 Venetian red, 5 Paris white, 3 rice starcn, 8 
gum arable, 2 bichromate of ammonia.. 

Formula No, 2. — 20 parts (by weight) of peroxyd of tin, 10 per- 
oxyd of manganese, 10 Indian red, 5 Paris white, 3 rice starch, 10 
gum arable, 2 bichromate of ammonia. 

Formula No, 3. — 15 parts (by weight) of finely-powdered emerv, 
10 Indian red, 10 peroxyd of manganese, 5 Paris white, 5 rice starch, 
8 gum arable, 2 bichromate of ammonia. 

W hen making the drawing, design, or writing upon a sheet of gel- 
atine, a sufficient quantity of the compodtlon described in formula 
No. 1 is used, adding as much water as will cause it to flow freely from 
a pen, or brush, or hair pencil. Afler being allowed to stand a few 
minutes to dissolve the gum aralnc, the whole is mixed together to 
about the consistency of ordinary creanL With this are drawn the 
outlines of the subject, and the other portions in lines and distinctly 
marked touches to which it may be artistically best adapted. When 
dry, and after a brief exposure to daylight and the atmosphere, in 
order that the bichromate of ammonia maj^act upon the gum arable 
and starch, and thus secure the drawing m)m ready disturbance, the 
touches are repeated upon such parts of the lines or markings as may 
not stand out in sufficient relief. For those portions of the lines or 
markings which it is desirable should be more strongly defined, tlic 
composition described in formula No, 2 is used ; and for the parts in 
which it is intended the lines and markings should be darkest and 
strongest, the composition described in formula Ko. 3, mixed witli 
water as before described, is used. 

When a drawing or design is executed on paper, vegetable parch* 
ment, tracing-cloth, or other suitable fibrous material, the fibrous sub- 
tance is impressed in the metal pI:iI;o as well as the drawing or design, 
and when printed in the manner of copper-plate printing, the impres- 
sion of the fibre gives a tint all over the drawing or design. To pro- 
duce a proper effect of light and shadow, the same method is followed 
as that used in ordinary mezzotlnto engraving. If the texture or 

6 
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depth of tint produced by the fibre of the paper is desired to ba in- 
creased in those impressions on metal which are treated in the numr 
ner of mezzotinto engraving the paper is coated, before commencing 
the drawing or design, with the composition formula No. 1, mixed 
with water to the consistency best adapted to produce the desired 
effect, and after the same is dry, and properly fixed by time or the 
action of light, the drawing or design is xnade upon the snr&ce thus 
produced. 

The drawing or writing, executed as described, presents, when the 
material is dry, a surface in relief which is capable ci impreadng or 
engravins a metal surface ; and such impression or engraving is capa- 
ble of givm^ an impression, according to the artistic method of execu- 
tion, either m the manner of copper-plate printing, or in that of print- 
ing from wood blocks, or for the purpose of transfer to lithographic 
stones or zinc plates, for the purpose of printing from in the manner 
of lithography or zincography, or for the transfer of designs to por- 
celain, earthenware, or iFapanware. To obtain an impresaon which 
will print in the manner of copper-plate printing, that is to say, an 
impression in intaglio, the patentee executes the lines or touches of 
iiie drawing he desires to impress or engrave upon a suitable material, 
such as paper, the parts when impressed or engraved in the metal 
surface being capaole of retaining the printing ink, and thus giving 
an impression. To obtain an impression which will print in the man- 
ner 01 a wood block, that is to say, in relievo, he paints or draws 
upon those portions which it is desired should not be printed from, 
and thus these parts being depressed in the operation of impressing 
upon a metal plate or surface by suitable machinery, those parts 
which it is desired to print from are in relief, in the manner of a 
wood block. Drawings, writings, and designs are also prepared by 
making the drawing-materials sufficiently glutinous by the addition of 
a large proportion of gum arabic ; and after the drawing, writing, or 
design has been damped, it is supplemented by the addition of a fur- 
ther quantity of the powdered solid, leaving out the glutinous sub- 
stances and the chromic salt. In this case, when the drawing is com- 
pletely finished, it is floated with the back downward upon water in 
a suitable vessel ; and when, upon examination, the glutinous material 
has become sufficiently damp, it is taken from the water and placed 
upon a flat board, and the material which already constitutes the 
drawing is supplemented by dusting it with powdered glass, peroxyd 
of tin, or emery. 

OENAMBNTAL BOOKBINDING. 

An interesting process in ornamental bookbindinjj has been recently 
patented by Mr. Charles Tuckett, of London. Tnis is a method by 
which various colored designs are produced on the sides and bacxs 
of books, according to taste and pattern, by means of numerous acids, 
alkalies, salts, mineral and neutral, and their compounds, acting in 
such a manner as to cause a permanent change of color on the founda- 
tion leather. That is to say, the volumes being first bound in leather 
of a uniform color, as red, olive, blue, or green, any other color or 
colors may be superadded at will by the new process, and with little 
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or no fear of time operalinff any cbanse in them. Some beantiM 
specimens of bookbinding of this kind nave been exhibited by Mr. 
Tuckett at the Society of Arts. The morocco bindings are far supe- 
rior to those in calf, the changes of color in the former oeing of a more 
decided hue than in the calf, affording another evidence, ii such were 
needed, of the superiority of morocco to calf under all circumstances of 
bookbinding. Connoisseurs are, of course, aware of many curious and 
valuable examples of bookbinding in various colors, dating back as far 
as the sixteenth century,' which were produced either by paintmg the 
added colors with oil, or by inlaying portions of leather of the various 
required hues. But both of these methods are objectionable ; the one 
from the danger and almost certainty of the added cdors chipping off 
in process of use, and the other from the various inlaid pieces becom- 
ing loose at the points of juncture. Another, and far cheaper, pro- 
cess has more recently come into vogue, namely, that of laying strips 
of colored paper on the surface of the leather, with a view to obtain 
the desired ornamentation. But this, for obvious reasons, especially 
the absence of durability, is more objectionable than either of the two 
former, while Mr. Tuckett's has clearly the advantage over all three. 
We understand that the new process can be also effectively used in 
the manufacture of picture-frames, ornamental chairs, tables, and 
other articles of upholstery, in which durability, combined with beauty 
of design and colors, is the object sought to be obtained. — London 
Athenmum. 

NOMENCLATUEB OF PRINTED STtTFFS. 

M. Chevreul has read to the French Academy of Sciences a me- 
moir on the distinctions which would give the most perfect security 
to commerce as to the stability of the cmors on stuffs, without interfer- 
ing with the freedom of business. In place of the vague and useless 
distinctions now adopted, he proposes the following : very stable, stable, 
moderately stable, changeable ; expressed in niunbcrs, or in the degrees 
of the chromatic scale which the prints loi^o after one, six, or twelve 
months' exposure to the light and air. There is but one very stable 
color, that is, indigo, applied by M. Chevreul's process, by passing 
through steam. Indigo applied by the old process is merely stable ; 
cochineal and madder, witn certain mordants, are stable ; with other 
mordants they are only moderately stable, as is weld (reseda luteola). 
Brazil and Campeachy woods are moderately stable. Annotta (biza 
oreUand), turmeric, and safflower are changeable. 

M. Chevreul regrets that certain new colors, such as muroxide, 
orceine, fuchsine, azaleine, which are very beautiful and agreeable to 
the eye at first, but very chan<;eable, should have been over-praised 
of late, at the expense of the old and stable colors, indigo, cochineal, 
weld, which will remain alone, or nearly alone, in the manufactories, 
when their rivals have disappeared. 

MANUFACTURE OP PAPIER MACHE. 

The following description of the processes followed on a large 
scale for the manufacture of papier mache, is taken from the columns 
of the London Ironworker, 
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There are at present five principal varieties of papier mch.he 
known in the trade, viz. : 1. Sheets of paper pasted together upon 
models. 2. Thick sheets or boards produced by pressing ordinary 
paper pulp between dies. 3. Fibrous sldby which is made of the 
coarse varieties of fibre only, mixed with some earthy matter, and 
certain chemical agents introduced for the purpose of rendering the 
mass incombustible; a cementing size is added, and the whole well 
kneaded together with the aid of steam. The kneaded mass is passed 
repeatedly through iron rollers, which squeeze it out to a perfectly 
uniform tnickncss ; it is then dried at a proper temperature. 4. Car-- 
ton pierrCy which is made of pulp or paper mixed with whiting and 
glue, pressed into plaster piece-moulds, backed with paper, and, when 
sufficiently set, hardened by drying in a hot room. 6. mariiny Ceror 
mlc papier mache^ a new composition, patented in 1858, which con- 
sists of paper pulp, rosin, glue, drying oil, and sugar of lead, mixed 
in certain fixed proportions and kneaded together. This composition 
is extremely plastic, and may be worked, pressed, or moulded into 
any required form. It may be preserved in this plastic condition 
for several months by keeping the air away, and occasionally knead- 
ing the mass. 

The first-mentioned variety of papier mache alone engages our at- 
tention here. A special kind of paper, of a porous texture, is manu- 
factured for this purpose. An iron mould of somewhat smaller size 
than the object required is greased with Russian tallow, a sheet of 
the paper is laid on to the greased surface of the mould, and covered 
over with a coat of paste made of the best biscuit-flour and glue, 
which is spread evenly all over the sheet with the hands ; another 
sheet is then laid on, and rubbed down evenly, so that the two sheets 
arc closely pasted together at all points. After this the mould is t^en 
to the drying chamber, where it is exposed to a temperature of about 
one hundred and twenty degrees ; when (luite dry, which it takes sev- 
eral hours to accomplish, it is earned back to the past ing-room, and 
another sheet laid on with another coat of paste, after which it is 
returned to the drying chamber ; and the same operation is repeated 
over and over again, until sufficient thickness is attained, which, for 
superior articles, such as are manufactured at these works, requires 
from thirty to forty sheets of papcB, and of course as many coats of 
paste between. The shell is then removed from the mould, and planed 
to shape with a carpenter's plane, after which it is dipped in unseed 
oil and spirits of tar to harden it ; this changes the color from gray 
to a dingy yellowish-brown tint. The article is then stoved, and seven 
or eight coats of varnish are laid on (with a stoving after each), which 
are cleared off each time, any inequalities of surface being finally 
removed with pumi.*e-stone. The number of drying processes the 
articles have to go through consume so much time, that it takes three 
or four weeks to fit them for ornamentation, which is applied in 
bronze-powder, gold or color, and for many articles also in mother- 
of-pearl. The ornamentation of these articles is sometimes eflfected 
in the highest style of the painter's art. 

The gold-leaf is laid on with a solution of isinglass in water, the 
design then pencilled on with asphaltum, the superfluous gold re- 
moved with a dossil of cotton dipped in water, which leaves intact 
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the parts touclied with asphaltum, and the latter finally remoTeil with 
essence of turpentine. 

Alter the application of every coat of color or varnish, the object 
so colored or varnished is dried in an oven or chamber, called a stove, 
and heated by flues to as high a temperature as can safely be cm- 
ployed wijihout injuring the articles, or causing the varnish to blister. 

For black grounds, drop ivory-black mixed with dark-colored 
anime varnish is used; for colored grounds, the ordinary paintcr*8 
colors, ground with linseed oil or turpentine, and mixed witn anime 
Tarnish. 

The colors are protected against atmospheric influences, and made 
to shine with greater brilliancy, by two or three coats of copal or 
anime varnish. Superior articles receive as many as five or six coats 
of varnish, and are finally polished. 

The ornamentation of all such articles as come under Ihe head of 
toilet wares is effected by the ordinary mode of painting with the 
camel's-hair pencil, or some fitting substitute; where imitation of 
woods or marble is intended, the ordinary grainer's tools are used. 
Many patterns are produced upon the vanous articles by '* transfer- 
printing." 

Designs in mother-of-pearl are laid on with black varnish, the arti- 
cle is then varnished all over, dried, then rubbed down over the de- 
sign with pumice-stone ; another coat of varnish is then laid on, dried, 
and the part covering the design again rubbed off with pumice-stone ; 
and thus several coats are laid on, until all the surface is level with 
that of the design. Ornamental lines, writing, etc., are laid on with 
color. The inla^an^ with mother-of-pearl is a laborious business, 
owing to the small size of the pieces at the artist's disposal, and the 
necessity of attending to a proper distribution and fitting of lights 
and shades. 

INDIA BUBBEB YABNISH. 

That India rubber, dissolved in various liquids, yields a good varnish, 
is well known ; but in general they are too viscid for delicate pur- 
poses, and are only good for making stuffs waterproof. India rubber 
uquefied by heat, dissolved in oil of tar, or drying linseed oil, does n6t 
give a varnish of sufficient fluency, or free from smell. Moreover, a 
coninderable quantity of India rubber remains undissolved in a gelatin- 
ous state, suspended in the liquid, so that the solution is never clear. 
Dr. Bolley has recently published some remarks on this subject, which 
may be usefuL If India rubber be cut into small pieces and digested 
in sulphuret of carbon, a jelly will be formed ; this must be treated 
with benzine, and thus a much greater proportion of caoutchouc will 
be dissolved than would be done by any other method. The liquid 
must be strained through a wooUen cloth, and the sulphuret of car- 
bon be drawn off by evaporation in a water-bath ; alter which the 
remaining liquid may be diluted at will with benzine, by which 
means a transparent, but still yellowish liquid, will be obtained. A 
more colorless solution may be prepared by digesting India rubber 
cut into small pieces for many days in benzine, and frequently shak- 
ing th9 bottle which contains it. The jelly thus formed will partly 

6« 
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dissolre, yielding a liquid wMcli is tlncker than benzine, and may he 
. obtained very c&ar by filtration and rest. The residue may be sepa- 
rated by straining, and will furnish an excellent waterproof composi- 
tion. As for the liquid itself, it incorporates easily with all fixed or 
volatile oils. It diies very fast, and docs not shine, unlcs? mixed with 
resinous Varnishes. It is extremely flexible, may be spr^d in very 
thin layers, and remains unaltered under the influence of air and 
light. It may be employed to varnish geographical maps of prints, 
because it does not aflect the whiteness of the paper, does not reflect 
light disagreeably, as resinous varnishes do, and is not subject to 
crack, or come off in scales. It may be used to fix black-chalk or 
pencil drawings ; and unsized paper, when covered with this varnish, 
may be written on with ink. 

NEW APPLICATIONS OP GUN-COTTON. 

The London Chemical News refers approvingly to a patent re- 
cently obtained in England by S. BranwcU and A. Rollason, for 
obtaining new and peculiar products from mixtures of gun-cottcm 
(pyroxyline) with various substances. 

In order to obtain cheap gun-cotton, the patentees state it may 
be made of rags instead of new cotton. It is first dissolved in any 
of its solvents, such as ether and alcohol, and becomes collodion. To 
this is now added any of the purest animal and vegetable oils, and it 
forms the new liquid which is to be used as a cement and vehicle. 
By adding to it gums and resins a cement is formed, which may be 
rolled out into sheets and stamped in dies into cups, fancy boxes, and 
various other articles. The oxyd of copper imparts a green color to 
it, and the chloride of lime added renders it uninflammable. The 
addition of fine flax fibre or the flocks of wool render it strong and 
flexible. It is stated to be an excellent compound for taking casts 
required for the purposes of dentistry, the models of jewellers, and 
other articles requiring sharp and smooth edges and sides. 

The collodion oil-liquid, when very thin, may also be employed as 
a varnish for pictures, prints, etc. 

• 

THE PNEUMATIC DISPATCH. 

For some months past (see Annual of ScL Dis., 1861), a Pneu- 
matic Dispatch Company has been in operation in London, pipes of 
a few inches in diameter being laid, through which small parcels 
were sent to various parts of the city. The company, finding the 
system to work well, have decided to enlarge the tubes to a height of 
two feet nine inches and to a width of two feet six inches, and ulti- 
mately extend their system throughout the whole metropolis. Pre- 
liminary to this, the following experimental trials have been insti- 
tuted, for the purpose of effectually testing the project, on a vacant 
Eiece of ground adjacent to London. A quarter of a mile of the tubing 
as been laid down; various irregular curves and gradients being 
introduced, to show that hills and valleys would not prevent the 
effective working of the system. Under a temporary shed, a high- 
pressare steam-engine of thirty horse power, having its cylinder 
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placed ftt an anglie of forty-five degrees, has been erected, and gives 
direct motion tbrongh the medium of a crank to a large disk of sheet- 
iron. The disk runs on tubular bearings, and narrows from about 
two feet six inches in breadth at its centre to three inches at its 
circumference, its diameter being eighteen feet. Its interior con- 
tains amply four arms, to which the sheets of iron are fastened, and 
"which serve as fans or exhausters. Through the hollow bearings, 
npon which the disk is made to rotate at a speed of from one hundi*ed 
and fifty to two hundred revolutions per minute, a communication 
exists with a vacuum chamber below, and, by the laws of centrifugal 
action, the latter is speedily exhausted, to a certain extent, of air. 
The speed, in fact, oi the disk determines that extent, and a water 
barometer registers it. The air rushes out with considerable force 
from the periphery cf the disk. Between the vacuum chamber and 
the pneumatic tube, which is two feet nine inches high, by two feet six 
inches in breadth, and a transverse section of which resembles that of 
the Thames tunnel, there are fitted valves with hand levers for open- 
ing and shutting them. These may be said to comprise the whole of 
the motive and propelling agencies of the pneumatic system. 

The tube through which the dispatch trucks are drawn is not cir- 
cular in form, but of a section resembling that of an ordinary rail- 
way tunnel ; the internal height being two feet nine inches, the width 
at the sprin^ng of the arch (the top being semi-circular) two feet 
six inches, and at the springing of the invert (for the tube has a seg- 
mental bottom) two feet four inches. The tube is of cast iron, in nine- 
feet lengths, each weighing about one ton, and fitted into each other 
with an ordinary socket joint, packed with lead. Within the tube, 
and at the lower angles on either side, are cast raised ledges, two 
inches wide on the top, and one inch hi^h, answering the purpose of 
rails for the wheels of the dispatch trucks to run upon. The latter 
are made of a framing seven or eight feet long, inclosed in sheet iron, 
and having four flanged wheels, twenty inches in diameter each. The 
whole truck is so made that its external form, in cross section, con- 
forms to that of the tube, although it does not fit it closely, an inter- 
vening space of an inch or so being left all around. Some light India 
rubber flanges or ringes are applied at each end of the truck, but even 
these do not actually fit the inner surface of the tube, a slight " wind- 
age " being left around the whole truck. There is no friction, there- 
fore ; and, singular to say, the leakage of air does not interfere with 
the speed of transit. This can only be accounted for by the large end 
area which the carriages have, in comparison with the small area of 
leakage space and the comparatively low vacuum required. The first 
experunent made was by loading a carriage with one ton of cement 
in bags, and entering it into the open end of the tube. Upon a given 
signal the engineer to the company caused the starting valve to be 
opened, the water barometer snowing a column of seven inches In 
height, and the disk running at the rate of one hundred and fifty rev- 
olutions per minute. In fifty seconds later the carriage with its con- 
tents found its way into the engine house, through a door at the end 
of a tube, which it forced open, and then ran forward on raib to a 
butt placed to stop its progress. Next two tons weight were placed 
in one of the carriages, and its transit occupied eighty seconds, under 
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sbnilar drcumstances. The yacamn was now lowered until the baiaoi- 
eter gaage showed two inches of water only, and a livins passenger, 
in the shape of a not very handsome dog, was placed, with one ton 
weight of dead stock, in a carriage. The signal was made by the 
womnen at the open end of the tube, the communicating valve was 
opened, and in one minute and a half the carriage and its four- 
legged guard were in the engine house, the latter apparently not at 
all the worse for the exhausting process to which he iia(} been sub- 
jected. 

Subsequently 'two gentlemen were sent through the tube widi 
equal success and ceterity. They lay in one of the carriages, oa 
their backs, on mattresses, and reported themselyes as experiencing 
no inconvenience. 

The speed with heavy loads thus far obtained is only about twentr- 
five miles an hour ; but as this includes the starting and stopping in 
the short space of a quarter of a mile, the company anticipate a 
speed ultimately of thirty or forty miles an hour. By forcing air into 
one end of the tube and drawing it out at the other this speed may be 
multiplied several fold. 

It IS the intention of the^ company, now that they have obtiuned 
parliamentary powers for opening the streets to lay down their 
tubes, to establish a line between St. Martin's-le-Grand and one of 
the dutrict post-offices, and ultimately to extend theiif system through- 
out the metropolis, so as to connect the railway stations and public 
offices. 

NEW MODB OP PRESERVING IMPRESSIONS IN SAND, ETC. 

The murder of an eminent banker on a French railway has given 
rise to a very ingenious plan of rendering permanent marks in sand 
or any other yielding soil, and which may possibly be found useful in 
many cases where it is desirable to preserve an impression that would 
otherwise be soon obliterated. The process is the invention of M. 
Hugoulin ; and the manner in which it has been applied, to preserve 
the marks made by the criminars feet in the sandy ground of the 
station where he leaped from the train, is as follows : — A sheet of thin 
iron plate was placed over the marks made, and supported by an iron 
stand at a distance of about an inch and a half from the suriace of the 
ground ; a quantity of lighted charcoal was then placed on the iron 
plate, which soon oecame red hot, and of course heated the spot over 
which it was placed. When the latter was reused to^lOO® Centigrade 
(212° Fah/), the fire, together with the plate, was removed, and a 
quantity of finely divided stearic acid was strewed over the impres- 
sion by means of a sieve. The powder used was that of a common 
stearine candle, dissolved by heat in alcohol, and then thrown into a 
large quantity of cold water, when the stearine falls to the bottom in 
the form of a fine precipitate. This powder is so light and impal- 
pable, that it is said it might be sifted over an impression in the dust of 
a common road, without in the slightest degree interfering with the 
faintest mark. The instant it touched the heated surfaice of the 
ground in question, it melted, and, as it were, sealed the whole of 
the loose atoms into one compact mass. When a sufficient quantity 
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of the stearine had been applied, the place was Icfl until it had-be- 
como completely cold ; the surrounding earth was then dug out care- 
fully at some little distance from the edges of the impression, and 
the portion containing this latter was hfted up in one entire block, 
and laid on. a cloth several times doubled, the edges of which were 
raised up so as to form a kind of border, or rather framing, into 
which, and against the sides of the sandy earth containing the im- 
pression, plaster of paris was poured ; and when the latter was set, 
the whole could be handled without danger, and was firm enough 
to bear packing and carriage to any distance. It is evident, there- 
fore, that, if necessary, it might also be used as a mould, from 
which casts in plaster could be obtained. The value of such a pro-, 
cessy as an aid in criminal cases, is too self-evident to require demon- 
stration ; the production of the tell-tale impressions in a court of 
justice, where every mark can be conveniently exhibited and com- 
pared with the object by which it was produced, may be equally 
useful in the proof of guilt and of innocence, and it would be 
strange indeed if a use for such a process be not discovered in mat- 
ters of scientific or practical interest. 

PILTBATION AND FILTRATION MEDIA. 



The followinc^*is an abstract of a paper on the above subject re- 
cently read before the London Society of Arts, by Julius Dahlke, 
Esq. 

** During the past seventy years, gravel, sand, and charcoal, used 
as a mixture, have been the agents most in vogue amongst filter 
makers, and it is only lately that due attention has been paid to 
charcoal as the most efficient filtering medium. Its use is much 
more frequent now, because not only has it a powerful detergent 
effect, but it possesses also the peculiar advantage of not becoming 
foul, while it protects from decomposition other bodies in contact 
with it. It has been often asked why animal charcoal is so effec- 
tive as a filtering medium. Some attribute this to the presence 
of so much carbon ; but that this is an insufiSicient reason, is shown 
by the fact that, although coke contains more carbon than sand, 
yet it is not superior as a filtering agent. Animal charcoal filters 
about th)*ee and a half times more rapidly than either coke or sand, 
while it is also greatly superior in this, that it removes many inor- 
ganic impurities held in solution, over which the former substances 
exert no power* It appears that the more porosity a filtering 
medium possesses in itself, the more rapidly does it filter, and the 
greater is the effect it produces on the water. The latter will be 
still more decided when, with a greater porosity, peculiar substan- 
ces are combined. 

"This leads me to believe that we may attribute the extraor- 
dinary filtering quality of animal charcoal to the fact that its princi- 
pal component parts are lime and carbon, so combined as to secure 
a wonderfully fine porosity. Vegetable charcoal, although very 
porous, and containing far more carbon, has less effect on water. 
Although we know of powerful agents for the removal of different 
impurities from water, circumstances m^y and do interpose which 
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render it extremely difficult to obtain the medium in the requisite 
form for our purpose, and there is nothing yet discovered whidi 
will perfectly meet all the requirements of the case. Those who 
assert that it is possible to construct an apparatus to act as a uni- 
yersal filter for purifying any kind of water eflectively, whatever 
may be the impurities, remind me of the vendors of certain patent 
medicines, who vaunt their nostrums as capable of curing every 
disease. Their claims are about equally trustworthy. • 

"I should classify the art of filtration into three systems, viz: 
1st, where the action takes place simply on the surface of the fil- 
tering medium ; 2d, where the whole bulk of the filtering medium 
is ci^lculated to operate on the water, and the detergent effect in 
its most delicate form may be produced ; and, 3d, where both of 
these sjrstems are conjointly employed. 

'^Tho first system requires a filtering medium^ of such a fine 
porosity that its pores must be smaller than the minute particles 
composing the impurities suspended in the water. Such an agent 
of course must sooner become clogged than a filtering medium of 
coarser porosity, and which is meant to act with its whole bulk on the 
water. But both systems employed together may prove to be use- 
ful in several instances, as in the case of domestic filters. The 
greatest failing of these is, that they must become clogged, and the 
more they are liable to this, the more effectively they act. We 
often hear of self-cleansing domestic filters, but the fact is that no 
invention of the kind has been made yef, without invohnng com- 

Plications too great for the purposes of ordinary domestic use. 
lowever, it is not difficult to make a filter for general domestic 
purposes, althou,?h the effective self-cleansing of such an appara- 
tus is still a pvoblem to be solved. 

"If the filtering medium employed in this case be solid, and of a 
fine porosity in its upper part, the clogging impurities will not 
only be retained on the surface, but may be easily removed by 
scraping; and then, if the lower part of the filtering medium be 
prepared of a material capable of producing a detergent effect, it 
will act the more readily through not being interfered with by the 
rougher and clogging impurities. It should be remembered, too, 
that in most cases we have here only to deal with some rougher 
impurities which have found their way into the water on its passage 
from water-works, or other source, to the tap of the consumer. 

" The difficulty, or I may sav the impossibility, of keeping water 
which is stored in cisterns entirely free from accidental contamina- 
tion, should lead us to provide a domestic filter capable of remov- 
ing chemical impurities, as, for example, any lead which may be 
held in solution ; in fact, the practice of filtering water preserved 
in cisterns and intended for domestic use cannot be too warmly 
recommended. 

" To remove lead from water, Professor Faraday recommends 
the practice of stirring up animal charcoal with the water so con- 
taminated, the same being then allowed to settle. 

" It is easy enough to purify small quantities of water, but the 
greater the quantity the greater are the difficulties of purification 
especially when a certain chemical effect has to be produced. 
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" It will not be necessary for me to dwell upon the filteiing pro- 
cesses required for large water-works, as the supply is generally 
taken from such sources that the common sand niter-bed answers 
the purpose ; and where the water is too hard for domestic uses, the 
beautiful process of Dr. Clark will meet and remedy the evil. 

*' Experience shows that it is not prudent to adopt the same 
means of purification for every kind of water, and I should make a 
difference wl the treatment of the water used for domestic and that 
employed for manufacturing purposes. In the latter it will be often 
of the greatest importance to have the water as pure as possible, 
whereas certain so-called impurities in water may not be at all inju- 
rious to health. When we consider that no one would call human 
blood impure which contained four hundred and twenty grains of 
saline matter per gallon, I do not know that we are justified (of 
course, speaking in relation to health) in calling water impure which 
contains small quantities of certain saline matters, particularly when 
we have no medical evidence that the small portions of them drunk 
in such water ever did any harm. Besides which, it should be re- 
marked that the quantity of lime and magnesian salts drunk in water 
must be greatly exceeded in amount by that which enters the sys- 
tem in the food." 

Mr. Dahlke states that he preferred animal charcoal to all other 
filtcrinor media, ^nd regretted that no practical method is yet known 
of moulding it into blocks without diminishing its powers. Char- 
coal, he said, as regards its filtering qualities, stands to coke as fif- 
teen to four, and aQ attempts at solidifying it by calcination with 
pitch, tar, etc., have failed in practice, owing to the glazing effects 
of the bitumen, which greatly impairs its action. He hsul, how- 
ever, found that the residue, after distillation, of the well-known 
Torbane-hill mineral, with a small addition of fine clay, will, if 
saturated with fatty or oily matter, and calcined, furnish a very 
powerful filtering medium, capable of reducing the hardness of 
water, and removing its color and odor. He also adds bone-dust, 
both to improve the quality of the " filter-blocks," and in order to 
regulate their degree of porosity with greater precision. 

SUBSTITUTE FOR GLUE - VEGETABLE ALBUMEN, 

An improved process has been invented by E. J. Hanon, of 
Paris, by which he obtains vegetable albumen from gluten, for 
the purpose of applying it as a cheap agent for fixing printed colors 
on textile fabrics, and also for uniting pieces of wood, leather, etc. 
The fdlowing is the substance of the specification, as published in 
Newton's London Journal of Arts: — 

Gluten is obtained by kneading wheat flour paste with water. 
During the operation of kneading, the feculent part of the paste 
is carried off with the water, and the glutinous parts unite and form 
an elastic substance called gluten, which contains about twice its 
weight of water ; the gluten, in this state, is converted into vege* 
table albumen, by the process of fermentation. In carrying out ^ 
the invention, gluten of the best quality, free from fecula, and after 
having been well washed in warm water, is placed in vessels, in 
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wliich it is left to feiment until it b completely soft, and has lost its 
elasticity, and until the greater portion of the water which it has 
taken up during the operation of kneading is combined with it; 
when the gluten has undergone the requisite fermentation car mod- 
ification, it offers no resistance to the finger, or to any article 
wliich may be passed through the mass, and the modified gluten 
should also adhere to the object with which it is lHx>ugfat in con- 
tact. The gluten, so modified, is then ready for use ; but, as it has 
been brought, by the process of fermentation, into a very thin paste, 
it is necessary to place it in moulds for drying. 

The process (» fermentation may be performed either with or 
without the aid of artificial heat; when artificial heat is applied, 
the process is considerably expedited, and the heat found most Dcno- 
ficial is about 20° to 30° Fan. above the temperature of the sur- 
rounding atmosphere. During the fermentation, it is requisite to 
stir the gluten frequently, and to remove the water which rises to 
the surface. With the above temperature, and in operating upon 
about fifty or sixty pounds of gluten, placed in a yessel, the fermen- 
tation will be sufficiently advanced in three or four days, and the 
fermented gluten or vegetable albumen will then be in the proper 
state for being made into thin plates and dried. The greatest care 
must be taken that the fermentation is stopped at the proper point, 
for if it is allowed to proceed too far the gluten is converted mto a 
noxious mass. 

When the gluten is converted into vegetable albumen, it is divided, 
and formed into plates of about one-quarter to three-eighths of 
an inch in thickness; this is efFected by spreading the albumen in 
metal or other moulds, by means of a spatula ; it is then left to dry, 
either in the open air or by the aid of a gentle heat, and the plates, 
when dry, are about one-eighth of an inch in thickness. One pound 
of the so-called vegetable albumen to one pound and a half of water 
will" give a solution which mav be used as a substitute for the strong- 
est ^ue or gelatine, and which resists moisture to a great extent, 
and IS not influenced by heat. 

The solution may be used cold, and will retain its properties for 
from ten to fifteen days in summer, and twice as long in winter, that is 
to say, if it is kept cool,' and, if possible, in a current of air. 

THE LAEGEST CHIMNEY IN THE WORLD. 

Mr. Duncan Macfarlane, of Glasgow, C. E., an architect, has pub- 
lished a description of the colosssd chimney recently completea at 
Messrs. Townsend's Chemical Works, Port Dundas, Scotland. It 
is described as being not only the largest structure of the kind, but 
the lofliest building in the world, excepting the Great Pyramid of 
Ghizeh, the spire of Strasburg Cathedral, and that of St. Stephen's, 
Vienna. This chimney is circular in plan. 

Total height from foundation 468 feet. 

Height above ground 464 ** 

Outside diameler at lerel of ground 32 " 

Outside diameter at top 14 " 

Thickness at level of ground 7 bricks. 

Thickness at top . 1^ •< 
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In a report made on its probable stability, Professor Rankine 
says : '^ From previous experiments on the strength of the bricks 
used in the chimney, I consider that their average resistance to crush- 
ing is ninety tons per square foot. I calculate that, at the level of the 
ground, the pressure on the bricks arising from the weight of the chim- 
ney will be about nine tons per square foot, or one-tenth of the crush- 
ing pressure. I consider that, in violent storms, the pressure on the 
bricks at the leeward side of the chimney ma^ sometimes be increased 
to about*fifleen tons per square foot, or one-sixth of the crushing force. 
On these grounds, I am of opinion that the chimney, if executed as de- 
signed, wfll be safe against injury by crushing of the bricks." On the 
9th of September, 1859, however, after a hurried construction, a vio- 
lent storm swayed it from the perpendicular, the deflection produced 
extending to seven feet nine inches. On the 21st of the same month, 
and subsequent days, it was restored to the perpendicular by twelve 
separate sawcuts, as recommended by Mr. 1). Macfarlanc, architect, 
who afterwards reported, as did Mr. Rankine, that it was then per- 
fectly safe. The highest cut was one hundred and twenty-eight feet 
from the top, and the least distance between any two cuts was 
twelve feet. 

A SUBSTITUB FOB EXTERNAL CHIMNEYS. 

M. M. Da Janges and Masson, in a communication made recently 
to the French Academy of Sciences, have shown how external chim- 
neys may be dispensed with. They propose that the upper aper- 
tures of all the chimneys of a house should be received into a cham- 
ber at the highest part of the edifice, whence the smoke shall escape 
by one aperture only. They also propose that the hot vapor shall 
be utilized in various ways. M. De Janges enumerates among 
the advantages of his system, which has been tried at Neuilly, 
that the draught in the chimneys is constant and equal, that coufla- 
grations may oe more easily extinguished, and that fifty per cent, is 
saved of the cost of removing soot. 

RUNAWAY HORSES -A NEW CHECK. 

A great many patents have been taken out of late years for stop- 
ping runaway horses, and in almost every saddler's shop we see 
engravings or apparatus devised to squeeze a horse's throat, or nose, 
or to catch up one leg and throw iiim down. But to all this ma- 
chinery it is objected that if a horse is really running away at a 
great pace he cannot be stopped suddenly by violent means with- 
out condderable risk both to man and beast. A very ingenious 
invention, operating upon the horse's movements by moral force 
alone, has been recently brought out by M. Ldveque, a French officer 
of the Cavalry School of Saumur. His plan will assuredly not be ap- 
proved of by those who object altogether to the use of blinkers, for 
it is but an extension of the blinker system. The partisans of blink- 
ers, however, for horses in harness, are, up to the present time, in an 
enormous majority. « 

The leading idea of M. L^vSqae's invention is to induce the horse 

6 
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hj his own natural instincts, and witlioat any mecbanical force, to 
hold his head in such a position that the bit shall act properly upon 
his mouth. Inside of each blinker he places a sort of leather tan, 
called a lunette d arret, which opens or shuts at pleasure by means 
of a safety rein. When developed, it only partially blinds the 
horse, and it is in the natural action of the horse to avail himself of 
the aght left him that the virtue of the system consists. If he 
throws up his head to run away, and the lunette is .opened, ho can 
see nothing but the sky, and he then inevitably brings his head down 
to the proper position in order that he may see straight before him. 
If, on the contrary, the habit of the horse be to escape the action of 
the bit by curving his neck till the chin almost touches his breast, the 
apparatus may be so adjusted as to prevent him from seeing anytliiiig 
but the ground, and ho naturally raises his head. Thus the lunetto 
acts both as a bearing-rein and a martingale, but more certainly, 
and without the dangers and inconveniences of those contrivances. 
For horses addicted to shying, the apparatus is particularly useful. 
As soon as the horse pricks his ears to shy at any object lying in the 
road, the driver has only to raise the lunette, and the animal, seeing 
only the distant horizon, and nothing immediately about him, will go 
by or even right through the thing which frightened him without taking 
the least notice. At an exhibition on the Champs de Mars in Paris, 
horses went unhesitatingly through the flames and smoke of lighted 
lumps of straw, which but a moment before, when the lunettes were 
folded, they could not be made to approach. 

The apparatus is intended chiefly for horses in harness, but there 
is a form of it adapted for saddle-horses. Of course a hard-mouthed 
horse cannot unfailingly be prevented from running away merely by 
the use of this lunette, but a great deal is done towards diminishing 
the danger when his head is got into a proper position, because he 
will then surely be pulled up before long, and in the meanwhile the 
driver can guide him. 

ARTIFICIAL HOOFS FOB HORSES. 

It is impossible to calculate the various useful purposes to which 
gutta percha may be applied. One of the most ingenious applica- 
tions recently made of this valuable substance,- is that of making 
artificial hoofs for horses' feet. Many ingenious devices have been 
resorted to, to attain this result, but the adoption of gutta percha 
will, doubtless, supersede all others, as soon as its efficacy becomes 
recognized. What is required by the veterinary surgeon, is a sub- 
stance possessing the consistence of horn, to retain the ndils of the 
shoe; that will readily soften by heat, so as to mould itself to tlio 
required form ; that it be indissoluble in water, seeing that the lioi-so*3 
• hoof is generally in contact with moisture ; and, lastly, that it be capa- 
ble of uniting perfectly with the hoof. No known substance pos- 
sesses all these qualities except gutta percha. For the purpose 
under consideration it is prepared by being cut into fragments the 
size of a nut and softened in hot water; the pieces are then mixed 
with half their weight of powdered siil-ammouiac, and molted together 
in a tinned saucepan over a gentle flre, keeping the mass well stirred ; 
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the mixture should assume a chocolate color. When required 
f(»r use it should be melted in a glue-pot ; the surface of the hoof must 
be scraped clean, and the gutta percha applied as requii-ed. The 
application may be facilitated by the use of a glazier's knife warmed, 
by which also the surface of the artificial hoof may be smoothed and 
polished. In this manner many a valuable horse may be rendered 
useful, which, otherwise, would only remain fit for slaughter. On 
the score of humanity, also, this application of gutta percha is to be 
welcomed. 

AETIFICIAIi MANTTPACTITRB OP ICE. 

The Paris Cosmos thus describes an apparatus invented by M. 
Carr^, and practically operated by him, for ti*eezing water by means 
of the evaporation of ammoniacal gas. 

The generator contains in its lower part, which is called the boiler, 
190 pounds of an ammoniacal solution at 28°. Under the action of the 
heat, the ammoniacal gas is disengaged, and passes into a second com- 
partment, which encloses a series of superposed horizontal tubes, with 
large vertical tubulaors in the middle. This set of tubes perlbrms the 
function of a rectifier ; that is, the gaseous ammonia disengaged by the 
heat comes in contact in these tubes with the liquid returning to the 
boiler, gives up to it its vapor of water, and passes to a state of almost 
absolute purity. From the rectifier j the gas passes into a worm, and 
from this to a liquejier, a collection of tubes around which is a cur- 
rent of water, at a temperature of from 53° to 59° Fah. On coming 
out of the liquefier, the ammonia, now liquid, and still pushed on by 
the pressure in the boiler, which is some ten atmospheres, enters 
another vessel called the regulator, in which floats a bell with very 
thin metallic walls, which, by its successive risings and fallings, regu- 
lates the discharge of the liquid, and prevents the mixture of any 
bubbles of gas. Thus condensed, the liquid passes through the induc- 
tion valve into the refrigerator, wliich is a worm wound several times 
around the cylinders fiJJod with the water to be frozen, which are 
placed in a vat of an uncongcalable liquid, such as a strong alcohol, 
or, better, a sufficiently saturated solution of chloride of calcium (mu- 
riate of lime), 

Afler resuming the gaseous form, at the expense of the heat of the 
water in the cyhnders, and thus fi-eezing it, the ammonia leaves the 
worm by a vertical tube, fills a central W)ttlc, and comes into the ab- 
sorber, where it comes into contact with the water exhausted of its 
ammonia, passing from the bottom of the boiler, and minutely divided 
by passing through a great number of small holes. There the am- 
moniacal solution is re-formed, with a disengagement of heat, which 
is absorbed by circulating again through cold water ; finally, from the 
asorber, the ammoniacal solution passes into the boiler by its top, 
and passes through the tubes of the rectifier. 

The ice forms very rapidly, and is very solid and opaque ; its tem- 
perature is about 12° Fah., so that it is not necessary to wait until 
the water of the cylinder freezes to the centre, as the action goes on 
after the cylinder is withdrawn. The cylinders are removed every 
eight minutes, and the ice of each one weighs about nine pounds. 
With an expense of five and a half pounds of coal burned, there are 
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obtained fifty-five pounds of ice per hour, and this ratio will increaae 
with the capacity ol' the apparatus; so that when 200 or 2,000 pounds 
are made per hour, the price of the ice will not exceed $2.25 per 
ton. 

BEFSIGEBATOR WITHOUT ICE. 

• 

The following is the construction of a novel refirigerator invented 
by William Simms, of Dayton, Ohio, which is intended to be used 
without ice. 

Tlic principle is that the gaseous vapors from the fix)d are lighter 
than the atmosphere and septic in their nature. A current of air is 
passed through the top of the refrigerator to remove these gases. 
This cuirent may be generated by a Limp, or by a &nwheel running 
by clockwork for thirty hours. If the tube which supplies the fresh air 
draws it from near the sur£Eu:e of a well, it will be so cool that it will 
be unnccessar}' to use ice. 

UTILIZATION OF OLD LEATHEB. 

A patent has lately been taken out in England fi)r manufacturing 
a new article to be used for belting, the upper of shoes, and various 
other purposes for which pure leather has been hitherto employed. 
The inventor first takes old boots and shoes, belts, etc., cuts them 
in small pieces, washes them thoroughly in water, and reduces them 
to a sofl pulpy condition by soaking. Ailer this he rolls them out 
between rollers, dries and mixes them with minute quantities of hemp 
or ilax fibre. They are now intimately united together with a strong 
solution of glue or gutta percha, then rolled out into bands for belts, 
or pressed into moulds for the uppers of shoes, or other articles de- 
signed to be manufactured from it 

MANIT^ACTUBB OF MALLEABLE HOBN. 

Wo learn from U Invention thai a patent has been taken out in 
France, by Messrs. Boulet, Sarazin & Co., for a new process for 
making malleable horn. The horn, in chips and shavings, is boiled 
a long time in a caustic lye of strength of 25° of the alcalimeter, by 
which it is entirely melted. The liquid is then reduced by evapora- 
tion to a plastic paste, wliich may be rolled into sheets, drawn into rods, 
or moulded in any form. Tins paste is rendered more strong and 
clastic by mixing it with India rubber or gutta percha. The sub- 
stances are mixed together in a cast-iron vessel, and passed between 
fiuted revolving rollers, the vessel being heated by steam. The 
inventora say that, by covering the fibres of cocoa or of aloes with this 
paste, they have obtained belts more solid than those of leather, and 
strouffcr than those of India rubber. 

o 

SUBSTITUTE FOB LINT IN MILITABY SUBGEBY. 

An excellent, cheap, and convenient substitute for patent lint for 
dressing gunshot or other woundfi, is a material which we propose to 
call perforated muslin. It is prepared by simply folding several yards 
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of muslm many times, and with a small punch and mallet perforating 
it with nmnerous holes at a very short distance apart. Much of the 
substance of the muslin is removed by the punch, and it is rendered 
sieve-like or reticulated in appearance. It makes an admirable, light 
and lury dressing for wounds, and several thicknesses may, if neces- 
sary, be used to absorb purulent discharges. It has the great advan- 
tage for military surgery of cheapness, and ready preparation from 
materials which can always be conveniently at hand. — London Lan- 
cet. 

WOODEN SUBSTITUTE FOB WHALEBONE. 

Many unsuccessful attempts have been made to obtain a perfect 
substitute for whalebone for the manufacture of the ribs of umbrellas 
and parasols. A Mr. Ball has found that by selecting the butt end 
of white oak timber, of what is termed the " second growth," and of 
straight rib and free from knots or curls, and in no case using more 
than six feet from the ground or stump, and subjecting it to a certain 
process of curing, it is made to serve not merely as a substitute for 
whalebone, but is converted into an altogether superior article, as it 
is not only tougher and possesses greater tenacity than whalebone, 
but the ribs made from it always resume their straight condition afler 
exposure to the weather. — London Chemical News, 



GUBIOUS ILLUSTBATION OF THE CAPACITY OF THE LONDON 

BAILBOADS. 

A recent EngUsh authority states, as an illustration of the rapid 
expansion of the English railroad system, that while the railroads 
centring in London in 1851 were only equal to bringing or carrying 
away forty-two thousand persons daily, they can now actually bring 
and carry away two hundred and forty thousand visitors ; so that the 
modern Babylon could be emptied of its inhabitants in about ten 
days. 

MACHINE FOR CETPTOGRAPHY. 

Mr. B. A. Brooman, of Liond&n, has patented a Cryptographic Ma- 
chine, or apparatus for carrying on secret correspondence. 

The object of this invention is to provide a machine or apparatus 
by means of which secret correspondence, for diplomatic and other 
purposes, may be carried on conveniently, and so as effectually to 
prevent the deciphering of the despatches by any person not in pos- 
session of the key to the same. The main feature of ^he invention 
consists in the employment of several pairs of alphabets, one alphabet ^ 
of each pair being capable of longitudinal motion along the other, 
so as to bring different letters of the two alphabets opposite each 
other. By arranging the several pairs of alphabets according to po- 
sitions indicated by means of a " key-word " and a standard pair of 
alphabets, and transmitting in succession the letters found on one of 
the two alphabets opposite to the proper letters of the dispatch on 
the other, the several pairs of alphabets being successively used, a 
dispatch in cipher may be sent, which dispatch may be readily in- 
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teq)reted hy reading the letters of one of the sets of alphabets found 
opposite to the received letters on the other set ; or, in other words, 
bjr rcvcrFing the sending process. In the machine or apparatus de- 
vised by the inventor for these porposes, the movable alphabets are 
printed or written on endless bands or tapes, which pass round rollers, 
and may be driven by pinions or otherwise. All the pairs of alphar 
bets are mounted on an axle, which is caused to rotate by a crank 
handle or otherwise, so as to bring successive pairs of alphabets into 
view. — London Mechanics* Magazine. 



GBEAT TRIAL OF STEAM PLOUGHS. 

An extensive trial of steam ploughs, lasting twelve days, has re- 
cently been made at Leeds, England, and the Mark-Lane Express 
gives an elaborate report of the experiments. Most of the work was 
done by engines stationed at the side of the field, and drawing the 
ploughs across by long ropes ; though it seems there were at last two 
engines that travelled over the ground. The Express concludes that 
the latter system is impracticable, but that ploughing on the long 
rope plan may be introduced on very heavy cEiy soils as a par- 
tial substitute for horses. 

The engines cost from $2,500 to S4,000 apiece, and the cost of the 
plougliing ranged from $1.88 to $2.10 per acre. The fastest work was 
at the rate of about three-fourths of an acre per hour, and the slowest 
at the rate of an acre in two hours and a half. 

The Express comes to the conclusion that steam cannot be used 
profitably m ploughing any land that can be ploughed by two horses 
at the rate of one and one-half acres per day. 



SMOKE FROM GAS LIGHTS. 

It is pretty generally imagined that the smoking of ceilings is occa- 
sioned by impurity in the gas, whereas, in this case, there is no con- 
nection between the deposition of soot and the quality of the gas. 
The evil arises either from the flame being raised so high that some 
of its forked points give out smoke, or, more frequently, from a care- 
less mode of lighting. If, when lighting the lamps, the stop-fo-jk be 
opened suddenly, and a burst of gas be permitted to escape before the 
match be applied to light it, then a strong puff follows the lighting of 
each burner^ and a cloud of black smoke rises to the ceiling. Tliis, in 
many houses and shops, is repeated daily, and the inevitable conse- 
quence is a blackened ceiling. In some well-regulated houses, the 
glasses are taken off and wiped every day, and before they are put on 
again the mntch is applied to the lip of the burner, and the stop-cock 
cautiously opened, so that no more gas escapes than is suflicient to 
make a lilue fl.ime; the glasses being then put on quite straight, the 
stop coL'ks are gently turned, until the flames stand at three inches 
hic^h. When this is done, few chimney-glasses will bo broken, and the 
ceilings will not be blackened for years. 
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mi*EOVEMENTS IN THE MANtlFACTUBE OP GAS. 

Mr. Leslie, a well-known gas engineer of London, proposes to econ- 
cxnize the process of gas-making by making it two distmct operations, to 
be carried on in dilTei^ent localities. The first operation lie proposes 
should be carried on in the immediate vicinity of the mines, where 
coal IS cheap, labor plentiful, and an acre or two, more or less, cov- 
ered by the works, of little consequence. Here the coal is to bo siib- 
imtted to distillation in the simplest manner, and the product collected 
in the form of coal-oils ; the oil so obtained may then ba submitted 
to purification from the nitrogenous and sulphur compounds which 
are so frui^ul a source of complaint when they find their way into 
illuminating gas ; it being far easier and cheaper, according to Mr. 
Leslie, to remove all the nitrogen and sulphur from a gallon of coal- 
oil, than from the one hundred and fifty or two hundred feet of gas 
€)i which it is the representative. Wlien the oil has been properly 
prepared, and purified from all deleterious substances, Mr. Leslie pro- ^ 
poses that it should be conveyed to the place where it is needed, 
and there converted into gas. The works necessary for this purpose 
seed only consist of a few retorts and a gas-holder or two ; all the 
comj^cated machinery now needed for the purification being rendered 
nimecessary. The retort being heated to redness, a little of the oil 
is allowed to flow into it, when instantly it is converted into perma- 
nent gas, and carried through a pipe into the gas-holder of the ordinary 
construction, from which the illuminating gas i Aupplied to the mains 
as heretofore. Mr. Leslie calculates that a ton of good coal will 
yield one hundred and sixty-eight gallons of the hydro-carbon fluid. 
Now one hundred and sixty-eight gallons is sdmost exactly one cubic 
yard, and as each gallon is estimated to yield almost instantaneously 
one hundred and twenty-eight cubic feet of gas, we have thus twenty- 
one thousand five hundred and four cubic feet of gas from one hundred 
and fiixty-^ight gallons, the material for the production of which only 
occnpies the space of one cubic yard. 

The adoption of this plan, Mr. Leslie ui^es, would render unneces- 
sary the carriage to metropolitan gas-works of an immense quantity 
of useless material, in addition to the real gas-making constituent of 
the coal, and also render it unnecessary for gas companies to have 
large and expensive works in cities, where the process of purification, 
with its concomitant evil of half poisoning the neighborhood by the 
sickening odor with which they are surrounded, is obliged to be car- 
ried on. 

deessee's process op nature-printing. 

The London Art Journal for July, 1861, gives the following descrip- 
tion of a new process of " nature printing," devised by a Dr. Dresser, 
an Englishman. 

The process is one by which images of foliage may be taken by 
any who have leisure, and choose to devote an hour or two to the regis- 
tration of the beautiful forms of our leaves. The process, by its sim- 
plicity, commends itself, and the results gained are of the most charm- 
ing (wraoter. GHie Vienna process of " nature-printing " has achieved 
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mucli, and has produced results of the most admiraUe character; bat 
the process necessitates the use of dried vegetable specimens in order to 
the production of the image. While this is, at least, no drawback in 
the case of ferns, and is, perhaps, even an advantage, yet it strongly 
militates against the process in the case of many other plants. In or- 
der to meet this difficulty. Dr. Dresser suggested an "Improved Na- 
ture-Printing " process, which he patenteoTin conjunction with Dr. 
Lyon Playfair, m which impressions are taken from the living plant, 
and which may be substantially described as follows: A sheet of 
foolscap writing-paper should be provided, a handful of fine cotton 
wool, a piece of muslin, one or more tubes of common cnl-paint (ac- 
cording to the color required), a little sweet oil, and a quantity of 
smooth, soft, cartridge-paper, or, better, plate-paper. Havmg placed 
the sheet of foolscap paper, while doubled (the two thicknesses mak- 
ing it a little sofber), on a smooth table, scjueeze fr(Hn the tube about 
as much oil-color as would cover a shilhng, and place this on one 
corner of the sheet of foolscap ; now form a " dabber " bjr enclosing a 
quantity of the cotton-wool m two thicknesses of mushn, and tying 
it up so as to give it roundness of form. Take up a portion of the 
oil-paint from the corner of the paper, with the dabber, and, by dab- 
bing, give the central portion of the sheet of foolscap a coat of color. 
This dabbing may. be continued for half an hour or more with advan- 
tage, taking a small quantity more color when the paper becomes 
dry ; two or three drops of sweet oil may now be added to the paper 
and distributed by the aid of the dabber, if the color is thick, when 
the paper will be fulT^ prepared for use. 

The paper may be left for an hour or two after being first coated 
with color without injury, and, indeed, this delay is favorable, for until 
the paper becomes impregnated with oil, the results derived are not 
so favorable as they become after the paper is more fully enriched 
with this material. While the color is soaking into the paper, a num- 
ber of leaves should bo gathered which are perfect in form, and free 
from dust ; and these can be kept fresh by placing them in an earth- 
enware pan, the bottom of which is covered with a damp cloth, but 
it will be well to place a damp cloth over the orifice of the pan also. 
Selecting a woolly or hairy leaf, place it on the painted portion of the 
sheet of foolscap, and dab it with the dabber till it acquires the color 
of the paint used ; this being done, turn the leaf over, and dab the 
other side ; now lift it from the paint paper by the stalk, and place it 
with care between a folded portion of the " plate *' or " cartridge *' pa- 
per, and if the stalk of the leaf appears to oe in the way, cut it off 
with a pair of scissors ; now bring down the upper portion of the 
folded piece of paper upon the leaf, and rub the paper externally 
with the finger, or a soft rag, bringing the paper thus in contact with 
every portion of the leaf. If the paper is now opened, and the leaf 
removed, a beautiful impression of both sides of the leaf will be found 
remaining. In like manner, impressions of any tolerably flat leaves 
can bo taken ; but harsh leaves will be found most difficult, and should 
hence bo avoided by the beginner. While the paper is yet rich in 
color, downy leaves should bo chosen ; but color may at any moment 
be added, care being always taken to distribute the paint evenly over 
the paper, with the dabber, before the latter is applied to the leaf. 
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and the dabber is always renewed from the painted paper till the 
color is exhausted, when the paper is again replenished from the re- 
serve in the corner. 

As the color on the paper becomes less and less in quantity, 
smoother leaves may be employed ; and when the paper seems to be 
almost wholly without paint, the smoothest leaves will prove suc- 
cessful, for these require extremely little color. Should the natural 
•color of the leaf be desired, it can be got by using paint of the color 
required ; but, in many cases, purely artificial tints produce the most 
pleasing and artistic, results ; thus, burnt sienna gives a very ploasin;:; 
red tint ; and of all colors this will be found to work with the greatest 
ease. 

By the process now described, the most beautiful results can bo 
gained; but the effect will be better if, when the impression is being 
rubbed off, the leaf, together with the paper in which it is enclosed, 
is placed on something soft, as half a quire of blotting paper. Should 
the first attempt not prove very satisfactory, a little experience will 
bo found to be all that is required ; and now the most common leaf 
will be seen to have a form of the most lovely character. 

Collections of leaves of forest-trees will prove of the deepest inter- 
est, or of all the species which we have of any kind of plant ; thus, if 
the leaves of the black, red, American, and golden currant be printed 
together with that of the gooseberr}', all of which belong to one bo- 
tanical genus or group, the variation or modification of the form will 
be seen to be of the deepest interest. 



IMPROVEMENTS IN THE SCIENCE OF WAR. 

The existence of civil war in the United States, and the efforts for 
a more complete armament on the part of the European powers, have 
directed the current of invention during the past year very strongly 
towards the effecting of improvements in warlike implements and pre- 
parations, and it is probable that more inventions pertaining to the 
science of war have been brought out during the past twelve months 
than during any equal former period of the earth's history. From a 
multiplicity of facts and suggestions, we present our readers with a 
resume of such points as have seemed to us most important and inter- 
esting. 

IBON-CLAD SHIPS. 

The engineering energy of the foremost European nations seems 
now to be mainly directed to the building of iron-cased vessels of the 
Gloire and Warrior type. France has now no less than fifteen of 
these tremendous engines of war; England has four; while Russia 
has recently contracted with English companies for six. At the out- 
set, the idea of any iron-cased vessels, whether for steam-rams or frig- 
ates, found no favor with the English admiralty, and it was not till 
the results of French experiments as to the resistance which they 
offered to shot became known in England, with the additional fact 
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that their French ally had already commenced to constroct sereral 
such ahips, that the admiraltj' began to bestir themselves. 

The French ship La Gloire is bailt of wood, and completely cased 
with fou]>and-one-half inch armor. She is schooner-rigged with 
three masts, and consequently relies mainly on her steam-power fiir 
locomotion. Her stowage is of course very much confined, both as 
to provisions and to coals, as she has to bear up so much weight of 
armor. The English iron^plated vessels are very difi*erent. WMle 
La Gloire is of the size of an ordinary Iine-(^-battle ship of about 
tlirec tliousand tons, the Warrior is a vessel of six thousand tons ; La 
Glolrc is built of wood, the Warrior of iron ; La Gloire is cased 
throughout, the Wamor only partially, both ends being left uncased, 
and only about half the length of the vessel being protected. Under 
tlie 44 in. plates, (of the latter) which are sixteen feet by four, is a 
thickness of twenty inches of teak. The rivets are one-and-one- 
half inch, and extend through the teak into the iron skin of the ves- 
sel. I^Iie has also a sort of battering-ram in front, which is intended 
to crush any vessel over which she may desire to pass. Her arma- 
ment is composed of thirtjr-six sixty-eight pounders, with two one- 
hundred-pound Armstrong pivot-guns, and four fifby-pound Armstrong 
guns. 

The trial sea-trips of both the Warrior and the Gloire are re- 
jiorted as completely successful, and, as before stated, both the Ens- 
lish and French governments are building or have built other vesselB 
of a similar construction. 

Tiic French system of building iron-clad vessels is undoubtedly the 
cheaper, as the vessel is only half as large as in the English system. 
The French ships, however, are built of wood, and behind these iron 
plates it is said that a considerable decay must necessarily take 
place. But the English vessel has one great advantage. It is now 
certain that four and one-half inches* thickness of iron armor will 
not resist the large rifled cannon now in use, and there is no doubt 
that a well-directed round shot from the fifteen-inch Eodman guns 
recently constructed by the United States government would crush 
its way through any iron armor which has yet been applied to the 
casing of vessels. It may be necessary, therefore, to double the 
thicknessof the plates applied to these frigates. This can be done 
on the W^arrior, but it cannot be done on La Gloire. 

The question whether such vessels shall be cased entirely with 
iron plates or not is a very difficult one to determine. The Eng- 
lish say that ships built for great speed must have very sharp ends, 
and that if at the same time these ends are armed with heavy 
plates, speed cannot be obtained in a heavy sea. The French, on 
the contrary, declare that the unprotected bow and stern of the 
English vessels can easily be knocked away. This the English at- 
tempt to remedy by fitting the ends with water-tight bulkheads. 

In addition to the Warrior, the English government have also 
launched, during the past year, three other iron-clad vessels ; one, 
the " Black Prince," or about the same size as the Warrior, and two 
others of a smaller tonnage, (viz., three thousand six hundred tons). 
The cost of the larger vessels was about $1,500,000 each. 

In addition to these, Mr. E. J. Reed, in a paper read before the 
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British Association, Sept. 1861, stated that the construction of six 
other vessels of a similar character to the Warrior had been entered 
upon by the British admiralty, three of which would be twenty feet 
longer than the Warrior, fifteen inches broader, 582 tons additional 
burthen, and 1,245 tons additional displacement ; and as the displace- 
ment was the actual measure of the ship's size, they would thus be 
more than 1,000 tons larger than the Warrior. The cost of these 
new vessels would exceed the cost of those of the Warrior class by 
£20,000 or £30,000. They would certainly be noble specimens of 
war ships. A vessel built throughout of iron, four hundred feet long 
and nearly sixty feet broad, enveloped from end to end in armor im- 
pervious to all shell and to nearly all shot, furnished with the most 
f powerful ordnance, with ports nine feet six inches above the water- 
ine, steaming at the rate of twelve or thirteen knots an hour, would 
indeed prove a most formidable engine of destruction. 

" In vessels of this kind," said Mr. Reed, " all beautifying devices 
must be dispensed with. Their stems were to be upright, or nearly 
so ; their stems would also be upright, and as devoid of adornment as 
the bows. It should also be stated, as a distinguishing mark of these 
six ships, that their thick plate would not be extended to the bow at 
the upper part, but would stop at the junction with the transverse 
plated bulkhead, some little distance from the stem, and this bulkhead 
would rise to a sufficient height to prevent the spar deck from being 
raked by shot. They would be armed with fifty one-hundred-pounder 
Armstrong guns, forty on the main deck, and ten on the upper. The 
thickness of their armor plates would be six and one-half inclies." 

The London Times of Sept. 23, 1861, in reviewing the trial-trip 
of the Warrior, thus speaks of her : — 

" K the Warrior were merely a floating battery, destined for the 
protection of a harbor, we might look without much wonder at her 
prodigious solidity and her impenetrable sides. But the marvel of 
the case is that a ship with ribs as thick as the walls of Carnarvon 
Castle, and sheathed in ponderous armor of solid iron, should prove 
as lively and as buoyant a craft as the lightest yacht that ever floated. 
It seems probable, indeed, that not even the fastest of our dbpatch 
boats, though built expressly for speed, will rival the speed of this 
impregnable frigate. She can cleave the waves at a rate of sixteen 
miles an hour, and can be handled with as much ease as a Thames 
steamer. Nothing is so calculated to astonish a visitor as the skill 
with which the incredible strength of this vessel has been combined 
with apparent lightness and grace of form. The picture given is 
that of some tremendous floating battery, so tremendous, indeed, 
that one wonders how it can ever float at alL The reality is a splen- 
did ship, difiering from other ships only in size and beauty. 

*^ It IS almost overpowering to think of the dimensions of a ship the 
very engines of which exceed the entire tonnage of an old first-rate 
Indiaman. We have at length shot ahead of all our rivals, and 
framed the largest model known. In the last war the Americans 
got the better of us by building frigates of unprecedented size and 
solidity, but the finest of them all was but a cock-boat compared with 
the Warrior. Her construction and trial have upset all our old ideas 
about 'floating batteries,' for it is plain that a floating battery of 
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the most formidable powers can be made as ligbt, as handsome, and 
as nimble as a pleasure schooner. No person, indeed, looking at 
the Warrior from a little distance, would receive any immediate im- 
pression of her strength. To get that it is necessary to go on board, 
to look through her portholes, with sides and splay like those c^ an 
old donjon casement, to measure the dimensions of her engines, and 
to add up the feet of teak and iron consumed upon her sides. A few 
hundred yards off* nothing of this kind is thought of, and the object 
before the spectator's eyes is simply a beautifully-shaped frigate, 
longer than others, more graceful, and apparently faster. 

** Our success, then, as far as we can discover, may be said to be 
complete ; but it is dashed with some unpleasant reflections. The 
cost of these new vessels is tremendous, and we do not know the 
worst even yet. Ships require docks, and for the whole of our new 
fleet we have but one dock available. The French, as usual, have 
taken the lead of us in recognizing their obligations, and are now 
constructing several docks of the dimensions necessary for the new 
vessels. Docks, however, are most expensive works, and it is very 
hard to make them keep pace with ships. It costs little to lengthen 
a ship, but a great deal to enlarge a dock. It is more than probable, 
indeed, that we shall require a new establishment somewhere on a 
scale adapted to the navies of the age." 

On the Manufacture of the Iron Plates of the Warrior Frigate, — 
The London Engineer furnishes the following graphic description 
of the process of manufacturing the iron plates for the Warriw frig- 
ate: — 

" The tests which were applied to the plates furnished by the build- 
ers of the Warrior were of the most trying character. Some plates 
were fired at with sixty-eight pounders, at two hundred yards range, 
and were literally cut m halves by balls fired one after another on a 
line drawn on the surface, each ball striking immediately below its 
predecessor. Upon some other plates the balls made a circular in- 
dentation upon the surface, nearly as deep as the plates, exactly of 
the form of^ the projectile, and as though a mould had been taken 
of it in some soft and 3'ielding substance. ' It was only aifler repeated 
trials that it was decided that the plates should be of annealed scrap 
iron. The labor involved in building up these plates is enormous. 
In the first instance, small scraps of iron are thrown into the fire, and 
when in a state of red heat are subjected to severe hammering, under 
the steam hammer, until the whole is beaten and amalgamated into 
a solid mass of about half a ton weight. This lump is then placed on 
the top of a similar mass, the whole made red hot, and hammered and 
welded together. Repeated additions of this kind are made, until 
about five tons of metal are thus welded together in one huge, shape- 
less body. This is then brought to a glowing white heat, and placed 
under the huge hammer, the thundering blows of which gradually re- 
duce it into shape. Again and again the enormous slab is put into 
the furnace, and hammered into one piece of fifteen feet long, three 
feet wide, and four and one-half inches thick. From ten to a dozen 
men are engaged in the work of moving these ponderous masses of 
iron, which are moved about apparently with the most perfect 
ease. Powerful cranes swing the molten mass from the furnaces to 
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the hammer ; a niceljr-adjusted balance is provided by a massive iron 
lever, one end of which is welded into and forms part of the metal, 
and this is provided with a dozen or more of horns or handles, by 
which the iron can be turned in any direction ; for the plates are 
not only hanmiered on the broad sui-face, but at the sides and at the 
top and bottom. The plates, after having been roughly formed into 
shape, are completely planed and squared. Planing machines of 
enormous size hug these plates in their resistless arms, and bear them 
slowly and silently under the sharp cutting edges of the tools, and 
thin shavings of the metal, which as they are cut coil up in long bright 
ringlets of iron, attest the tremendous power of these noiseless and 
all but omnipotent machines! When the edges and surfaces are 
made perfectly smooth, like the finest work of the cabinet-maker, 
the plates are placed on an end, gripped firmly by a mortising ma- 
chine, and, as they travel slowly backward and forward in the frame- 
work against a small tongue of steel, a groove of about one inch in 
width and depth is formed, into which the corresponding projections 
formed on the side of another plate will fit with the most perfect ac- 
curacy, the plates all being made to dovetail on each of the four sides." 



THE ERICSSON BATTEET. 

At the July session of the U. S. Congress an appropriation of $1,- 
500,000 was made for building iron-clad vessels, under a provision 
that three naval commanders wore to approve of all plans before be- 
ing adopted. The Secretary of the Navy accordingly appointed Com- 
modores Smith and Paulding, and Captain Charles H. Davis to exam- 
ine and report on the several plans submitted by engineers and ship- 
builders. Among others. Captain Ericsson appeared before the com- 
mittee with a plan of an impregnable battery, which was at once 
adopted, and thf construction of the same was ordered by the Secre- 
tary of the Navy, with a stipulation that the work was to be com- 
pleted within one hundred days fi*om the signing of the contract, viz., 
October 5th, 1861. There was also another stipulation in the con- 
tract of a most remarkable character, and probably without a prece- 
dent, viz., the trial of the efficiency of the battery must be made under 
the guns of the enemy's batteries at the shortest ranges ; the United 
States to furnish guns and ammunition, as well as officers and men. 
Avoiding as far as possible all technicalities, the leading features of 
this new batterjr may be described as follows : — The hull is sharp at 
both ends, and instead of the gradual curve of a cutwater the bow pro- 
jects, and coming to a point at an angle of eighty degrees, the sides, 
instead of the ordinary bulge, incline at an angle of about fifty-one 
degrees to the vertical line. This hull is flat-bottomed, six feet six 
inches in depth, and built quite light, of three-eighth-inch iron. It is 
one hundred and twenty-four feet long and thirty-four feet wide at the 
top. 

Kesting on this is another, or upper hull, also flat-bottomed, with 
perpendicular sides and pointed ends. It is forty-one feet and four 
znches wide, so that it juts over the lower hull on each side three feet 
and seven inches. It is one hundred and seventy-four feet long, thus 
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extending twenty-five feet beyond the hull at each end. The sidet 
are five leet high, and when in fighting order the lower hull will be 
entirely immersed and the upper one sunk three feet six inches, thus 
leaving but eighteen inches both fore and abafl above water, llie bat- 
tery drawing ten feet of water. The sides of this upper hull are com- 
posed of an inner guard of iron ; outside of this is a strongly fastened 
wail of white oak, thirty inches thick, and covered with an iron arsDot 
six inches in thickness. The bottom of this vessel is joined to the hull, 
so that the interior is open to the bottom, as in a sloop. The deck 
comes flush with the top of the upper hull, and is bomb proc^ First 
is a frame of oak beams, ten inches square and twenty-six inches apart, 
covered with ei^ht-inch plank, and protected with two layers of iron, 
each an inch thick. There will be no rsdling or bulwark of any kind 
above the deck. 

The ends of the upper vessel projecting over the hull, fare and 
abafl, serve as a protection to the propeller, rudder, and anchor. The 
propeller is of course at the stern, and the equipoise rudder behind 
that, and they arc so protected by the upper vessel that they cannot 
be struck by a ball. The anchor is in front, and is short but very 
heaw. It is hoisted by a chain running into the hold, up into a place 
fitted for it, outside of the lower hull, but within the impregnable walls 
of the upper hull. The inclination of the lower hull is such that a ball, 
to strike it in any part, must pass through at least twenty-five feet of 
water, and then strike an inclined iron surface, at an angle of about 
ten degrees. It is, therefore, absolutely protected, yet so light as to 
give great buoyancy. A ball striking the eighteen inches of exposed 
upper hull, to do material damage, must pass through six inches of 
iron, thirty inches of white oak, and then about half an inch more of 
iron. 

Boarding the vessel, we find that only three things are exposed 
above the deck, viz., a wheel or steering house, a turret 'or citadel in 
the centre, containing the armament of the vessel, an4 possibly a box 
around the smoke-escape. 

The Wheel-house. — The battery will be steered from the front, and 
the wheel-house will stand before the turret. It will be of iron, very 
strong, though during action it is not intended that it should be ex- 
posed. It can be lowered into the hold like a bale of dry-goods on one 
of the ordinary sidewalk falls in use in our great cities. When low- 
ered, the top, which is bomb-proof, is level with and forms part of the 
deck. The joints are water-tight. The house will be pierced for 
sharp-shooters. 

The Chimneys. —^ The draft for the furnaces is a forced one, and in 
action no chimney will be used, as the smoke will pass through bomb- 
proof gratings in the deck. As the deck will be continually washed 
by the sea, the accumulation of cinders, etc., will be of no consequence. 
Probably a small guard will surround these gratings, to prevent heavy 
seas breaking into them, and a contrivance is made to prevent what 
water may dash over from going into the furnaces. 

The whole vessel thus described is but a bed to support the castle. 
The turret, which is the important feature of the structure, is a round 
cylinder, twenty feet in interior diameter and nine feet high. It is 
built entirely of iron plates, one inch in thickness, eight of them se« 
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cupely bolted on, one over the other, with the joints overlapping each 
other. Within this there is a lining of iron one inch thick, thus giving 
nine inches of solid iron. It rests on a bed plate, or rather rin^, made 
of composition, which is securely fastened to the deck. To help sup- 
port the weightj which is about a hundred tons, a vertical shaft ten 
inches in diameter is attached and fastened to the bulkhead. The top 
is covered with forged iron beams and perforated iron, shell proof. 
The top is perforated to allow the smoke of the guns, and even more, 
the concussion of the air, to pass off. The top has also some small 
sliding hatchways composed of two-inch plate iron, to serve as en- 
trance-ways. 

The turret has two circular port-holes, three feet above the deck, 
and just large enough for the mouth of the gun to be run out. 

For a contest with iron-clad ships carrying the heavy ordnance re- 
cently devised in Eurojje, Captain Ericsson proposes to dispense with 
two of the outer plate rings of the turrret, and to attach in their place 
staves of rolled iron four inches thick, thus presenting an aggregate 
thickness of ten inches of plating, besides the internal skeleton. 

The Armament, — The battery will carry two very heavy rifled 
guns. The carriages, of wrought iron, will run back on iron slides, 
which are made to fit very accurately. The whole turret, by an ar- 
rangement worked by a special engine, is made to revolve ; and the 
operator within, by a rod connected with the engine, is enabled to 
turn it at pleasure. 

In action the guns will be loaded and run out while the portholes 
are away from the enemy. When ready the turret will be turned as 
nearly accurate as possible. By nicely adjusted wheels, a very pre- 
cise aim is quickly oDtained, the gun fired, and instantly the turret is 
turned to bring the gun out of danger. The gun is then drawn in 
and loaded as before. While one gun is being aimed and discharged, 
the other is loading, so that almost a continuous dbcharge can be kept 
up. 

The cylinders of the engines are forty inches in diameter and 
twenty-two-inch stroke ; the boilers being horizontal. It should also be 
stated, that speed is not a primary object of the builder, the vessel 
being strictly a battery, and not an iron-clad ship. The blowers for 
the boilers and for ventilating the ship will be worked by an indepen- 
dent small engine, which wiU also furnish the power for turning the 
turret. 

This battery, so far as can now be judged, seems to have no vulner- 
able part, save the port-holes, which are exposed only for about half a 
minute in firing. Its sharp and massive iron prow, will enable it to 
sink any ordinary vessel with perfect ease. In case it is boarded no 
harm is done. The only entrance is at the top of the turret, which 
cannot be easily scaled, and even then but one man at a time can de- 
scend. There are no places in the deck where an entrance can be 
forced, so the boarding party may stay until the sea washes them ofi*, 
or the sharp-shooters assist their departure. * 
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CAPT. DAHLGBEN ON IBON-PLATED SEOPS. 

The following letter was addressed to the chief of the U. S. Bareaa 
of Ordnance and Hydrography, under date of December 10th, 1860, 
by Capt. John A. Dahlgren, U. S. N., the well-known inventor of 
the " Dahlgren Gun/' and other valuable improvements in ordnance. 
From such an authority the views expressed have much of interest 

Sir, — The earnest attention now given by naval authorities to the 
armature of ships of war, and the enormous expenditure which Eng- 
land and France are incurring in building ships of this description, 
induce me to recall the attention of the bureau to the suggestions 
made by me on this subject several years ago. 

In 1852, after a series of practice on the hull of the United States 
steamer Water Witchy principally with nine-inch shell at five 
hundred yards, I made a report of the facts to the bureau, and in 
conclusion affirmed the possibility of guarding vessels agmnst the 
dan<rerous action of heavy shells. The following passages may be 
referred to as more particularly applying to this subject: — 

" These conclusions, when combmed, are suggestive of the follow- 
ing propositions : 1st, that the sides of a vessel may be so protected 
by iron frames, or ])lates, as to make it nearly certain that shells will 
break by impiiipjiug thereon. The effect of the explosion will be 
almost nullified in this way. 

** Query : Will the weight of the metallic material so used consti- 
tute "a serious objection in view of the importance of avoiding the 
damage tliat may result from sufTering the risk of a large shell's ex- 
ploding in the frame or about the decks? Experiment will best 
determine this. 2(1. By interposing the coal stowed aboard steamers 
bi'twceu the sides and the motive power, there is a very great prob- 
ability that, in connection with iron ribs or plates on the side, the 
boilers and machinery may be protected against any ordinary casu- 
ally from shells, at least during the period common to sea engage- 
ments. 

** The formidable power of shells has long engrossed attention, 
and the tendency to their use is evidently on the increase. If only 
a moderate portion of their destructive eifects be realized, there is 
every reason to look for more speedy results in sea engagements than 
have yet been witnessed ; and it would be very desirable on many ac- 
counts to diminish, if possible, the capacity of this means of ofTence, 
particularly as regards sea steamers, the value of which has been ma- 
terially afiected by tlie iia])ility of their motive power to derange- 
ment by projectiles ; this consideration has cxemsed a controlling 
influence in the character of their armament, which is designed to 
operate at distan(;es far greater than the pieces ordinarily found in 
broadside. So far as shells are (!oncerned, even of heavy calibres, 
I am clearly of o])inion that their destructive effects may be nulli- 
fied, more or less, by the use of iron ribs or plates, and the proper 
disp(^ition of the coal which. every steamer has ordinarily at dispo- 
sal. 

" And if the results here truly represent those which will occur in 
the average, the motive power of a steamer will be exposed to no 
greater risk from shells at moderate distances than that of a sailing 
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vessel, if indeed so much. It remains only to see how far the effects 
of shot may be neutralized," etc. 

The introduction of new and very powerful ordnance by the 
United States Navy in 1854 undoubtedly led foreign powers to the 
effort to obtain even more powerful pieces, and the rifled cannon are 
now about to share a place with the smooth-bores, if they do not re- 
place them entirely. It was natural that the defence should be de- 
sired to proceed pari passu with the offence, and metallic armature 
has been adopted. France proposed to build thirty such ships, but 
was content to begin with ten, in order to correct defects oy ex- 
perience. England is also rapidly endeavoring to meet this emer- 
gency at a cost of two and a half millions per ship. The United 
States must, of necessity, follow where she might have led. 

Whether it is best to follow the details adopted for iron-plated ves- 
sels constructed in England and France, is by no means certain. 
The character of their armature, which is the essential feature, con- 
templates the exclusion of solid shot, which, though not attained in 
all cases, is yet as nearly effected in the very great proportion of 
instances as can be useful, while shells, if not entirely neutralized, 
are rendered of little avail. Now the iron sheathing used on the 
French vessel, La Gloire, for this purpose, amounts to about one 
thousand tons. Of course the capacity of the vessel to carry ord- 
nance, coals, etc., upon which depends the power of attack, and to 
keep the sea for any length of time, are proportionally lessened. To 
decrease this weight, and yet to retain the material defence of the 
ship, becomes an object ; and it is the purpose of this paper to sug- 
gest whether the propositions made by me in 1852 may not still con- 
tribute to this end. 1st. Use an iron ribbing externally with such 
stowage of coal within as the ship permits ; usin^ also an interior ar- 
rangement of thin plates, calculated to give a harmless direction to 
projectiles, that is, from vital parts. 2d. These cannot prevent the 
entrance of shot, but they can be made to nullify shells, either by 
direct fracture, if round, or by glancing them, if from rifled cannon. 
3d. Such armature need not exceed in weight one-half that of the 
present ship, and thus add some five hundred tons to the capacity 
for coal, thereby doubling that now carried. 

Jf there should arise any objection to the ribbing not now per- 
ceived, then I would recommend that the plated armature be re- 
duced one-half in thickness, which, I apprehend, would not leave 
the hull open to a dangerous action from shells ; for, as I have al- 
ready stated in " Shells and Shell Guns," the proportion of round 
shot or shells that glance is very considerable, even on wooden sides, 
while great force is lost from ricochet. Now, in long projectiles, 
this is so vastly Increased, that it is obviously their weakest point, 
and can be used well for defence. A very little inclination serves 
to divert them, and on metal this would be the rule, while the rico- 
chet is so abrupt and so uncertain as to detract largely from their 
action. This plan would extend the sphere of such ships materially. 
Now, without sailing power, and relying wholly on steam, it is obvi- 
ous that they cannot go but a few days from their depots of coal, 
therefore can only be used in coast defence or cruising along shore. 

Buit these inpre lightly clad steamers, carrying more coieil, and 

7* 
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riffling with greater baojaiicy on the waves, will go further, and may 
even, accompanied hj squadrons of screw coal-ships, pass to distant 
seas, and there, hj their speed, harass commerce, olockade harbors, 
and engage the heaviest ships that will venture to assail them. 

The project suggested by me in 1852, was to use ribs, in connec- 
tion with such a thickness of coal within as the case permitted ; and 
as round projectiles were alone in vogue, I have no doubt that these, 
when properly arranged, would have been effectual. 

If nflea projectiles are, however, introduced into the batteries of 
ships, this rorm of armature will no doubt be less effectual ; and I 
therefore have now suggested the addition of interior plates, so that 
the projectiles which may reach them shall bo diverted mxn the more 
vital parts, and in the inner bulkheads of the bunkers can be made 
to serve tbos purpose. If, however, the ribbing should be found to 
be useless agsdnst the rifled projectiles, then I propose to substitute a 
system of smooth plates, corrugated or grooved, so as to take advan- 
tage of the glancing property of the rifled shot or shelL 

STEAM-RAMS AS AGENTS IN NAYAL WARFABB. 

Admiral Sartorius, of the British Navy, in the following communi- 
cation to the London TimeSy thus discusses the utDity of steam-rams 
in naval warfare : — 

As it is clear the iron walls must supersede wooden ones, let us 
examine which of the two actual arrangements of the former is the 
most efficient — the steam-frigate iron-cased, with the usual masts, 
yards, and sails of a line-of-battle ship, only using her guns, or the 
modification of the steam-frigate, which also uses artillery, and is ex- 
pressly built for speed and strength, and weight sufficient to sink by 
concussion, and with a rig subormnate to that important quality. I 
give my reasons, in the following observations, to show why I think 
the latter (steam-ram) is infinitely superior for service, less expen- 
sive in construction, and much less in maintenance. 

Tlio iron-plated steam-ram can make use of guns as the steam- 
frigate, equal in calibre, and, if required, equal in number. She 
can use more guns from each extremity than the steam-frigate from 
her bow or stern; therefore, whether retreating or pursuing, the 
steam-ram is more formidable, even when she trusts to her guns 
alone. 

A single steam-ram can effect with her beak an amount of destruc- 
tion in a few minutes which would take many steam-frigates to effect 
very imperfectly in as many days, if at all. She could get in among 
a fleet at night, sink two or three ships, and dispprse the rest. She 
could run into a harbor by one entrance, and out by the other, sink 
some of the ships at anchor in the outer road by her beak, and set 
fire to others by her incendiary projectiles. 

The steam-ram should have both extremities the same ; she could 
run in or out among the enemy's vessels, and advance or back with 
the same velocity and quickness. If attacking at night, with masts 
lowered, she coiud not oe seen until felt ; could launch out her incen- 
diary projectiles into the town and harbor, and there would be no 
masts, 8auS| or rigging to obstruct their flight in every direction. 
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Guarded hy loop-holed and bullet-proof towers, to afford refuge to 
her people when boarded, and boiling water made to be ejected from 
them, it would be impossible to take the steam-ram. 

No steam-frigate could do all this. A steam-ram, when prepared for 
action (she has, of course, no bowsprit), with her masts lowered, the 
rigging, the little she has, frapped in amidships, and without any 
kind of outside projection, can clear instantly any vessel she may 
fall alongside of, or that she has run into. If boarded, the boarders 
must be killed or scalded. As no wreck can hang overboard, her 
screw cannot be fouled. The steam-frigate, falling alongside of her 
enemy, and either vessel losing masts and yards, they must get en- 
tangled, and their screws fouled by their wrecks ; there would then 
be nothing to prevent a fresh ship from running alongside and effect- 
ing an easy conquest of the steam-frigate. 

If the steam-ram is constructed with both ends as sterns, she will 
never require turning in action ; she can, therefore, run up or back 
in passages or rivers as narrow as the breadth of her own beam, and 
engage batteries at the closest distances. She has two screws to rely 
upon (she may, in addition, have paddle-wheels), and her screws can- 
not be fouled from her own wreck. If a steam-frigate, of the rig 
and dimensions of the Warrior ^ were to run up a narrow channel or 
river, to engage a battery at close quarters, any wreck from her own 
ffuns would infallibly foul her screw. So circumstanced, her great 
length would prevent her having sufficient space to wear in, as she 
would require at least half a mile for the purpose, and the embar- 
rassed screw would prevent her from tacking. The velocity of a 
steam-ram can only be slightly affected by the wind, her schooner 
rig and lowering masts presenting no comparative resistance when 
bringing the wind ahead. This position to a steam-frigate, with her 
heavy masts and yards, might make a difference of several knots an 
hour, besides much impeding the quickness of her movements. 

I have hitherto spoken of the " iron-protected, shot-proof steam- 
ram." Now, it must be evident to every man acquainted with mari- 
time matters, that when a steam-ram has the superiority in speed and 
quickness of movement over her enemy, she can make herseli equally 
K)rmidable without shot-proof protection. She can then choose the 
time and mode of attack most advantageous to her. Such a steam- 
ram could carry six weeks' or two months' fuel (the screw ships of 
the day do not carry more than from seven to ten days') ; besides, 
as the aggressive party, she can more easily economize her fuel. She 
would probably keep out of gunshot during the day, and, making 
frequent feints, obligmg the ships to keep up full steam, the time 
would soon arrive when their fuel would be expended, and they 
would become mere sailing vessels. In a dark night, when the steam- 
ram has all her masts lowered, she uses fuel that emits little or no 
smoke, and, turning her beak towards her enemy, she becomes in- 
visible to them at two hundred yards ; but every movement of the 
ships, with their high, broad hulls,- tall masts, and square sails, is 
easdy visible to the steam-ram. She selects her victim; sixty or 
seventy seconds after the first cry of the lookout-man, that " the en- 
emy is running down upon us," the five or six bow guns are pouring 
in their molten iron shells and liquid fire either into the ship at« 
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taoked or the one abead or astern of her, and she cmsbes in eitiier 
bow, beam, or quarter of the enemy. Every sailor knows that in so 
short a time it would be impossible to get a large ship to avoid the 
blow, still less to man, point, and fire her guns at so rapidly-moving 
an object as the steam-ram, going eight or ten knots. What must 
be the moral effect, also, upon the crew attacked, knowing that *no 
earthly courage or skill can save them from the Lnevitable destmo- 
tion awaiting them in a few seconds 1 

As the two vessels have different movements ^the beak of the 
steam-ram is made only to penetrate to a certain distance), and the 
latter immediately backing, she quickly disengages herself, disappears 
in the darkness, and returns to repeat the same mode of attack. No 
steam-frigate can do this. The shot-proof steam-^um's most cfiective 
mode of attack is when she presents her sharp stem to the enemy^ and 
uses her front battery. A shot striking her m that position, it either 
must glance off the oblique surface, or, hitting the iron plate obliquely, 
the shot must have double the quantity to penetrate. The steam- 
ram is safe, therefore, from the artillery of the steam-frigate, the only 
mode of offence or defence of the latter. The steam-ram, particu- 
larlv if she has the superiority in speed and quickness of movement, 
could knock away the masts or bowsprit of the steam-frigate, or dis- 
able her rudder by shot, so that, screw-fouled by wreck, or the rud- 
der useless, the steam-frigate must give up or be sunk by the blow 
of the beak. It is unnecessary to prove that no lateral strength can 
possibly be given to the steam-frigate wluch would enable her nde 
to resist the blow or concussion of a vessel, constructed for the pur- 
pose, and running into her with the weight and impetus of three or 
four thousand tons and speed of eight or ten knots, from instantly 
bursting in her side. 

I now answer some objections, apparently well-founded, which have 
been made to me against using the principle of the steam-ram. 

It has been said that if the steam-ram were going at a high speed 
against a large vessel, the force of the blow or concussion would 
throw the engine out of gear, and render it useless. This opinion 
is abundantly refuted by innumerable facts. We hear, unfortu- 
nately, almost every day, of steamers, some that have run down other 
vessels, upon rocks, and going at eleven or twelve knots against 
stone walls, or into a stone pier, mounting up the stones on either 
Fide as if it had been an earthquake, and in every case the engines 
have never been injured or inutilized until either the bottom has 
been beaten in by the rocks or the fires have been extinguished by 
the water rushing in ; but the engines have never, and even the stem 
of the vessel has but seldom, been much the worse for the shock. 
We must recollect that all these cases of collision or wreck have oc- 
cuiTcd with merchant vessels of ordinary construction and strength, 
and as such, therefore, are f^xr inferior in solidity and strength to 
what the war steamers would ' be, expressly built and prepared for 
purposely effecting what has been so often unintentionally done. 
The beak of the steam-ram rushing upon a large ship with the mo- 
mentum of three or four thousand tons can never encounter a sud- 
den check ; it is the gradual crushing blow, the side yielding to it, 
the vessel struck heeh over, and is more or less driven before the 



HBCHANIOS AND USEFUL ABTS. 81 

blow. I am persuaded a man in the gun-room of the steam-ram 
could hardly know that a collision had taken place. It is again said 
that tl^e application of the principle of the steam-ram has never been 
tried. I point out, as my answer, the cases of collision I have al- 
luded to. Every steam-vessel that has destroyed another by nm- 
iun<i^ into that vessel is, to all intents and purposes, a stcam-raoL 

The steam-frigate has only one apparent advantage over the 
steam-ram, and that will disappear on examination ; namely, the line- 
of-battle ship's masts and sails enable her to make long voyages ; but 
the steam-ram has her five or six schooner masts, and, if required 
for a long voyage, topmasts, gafflop sails, staysails, and square sails 
can be added, so that she will spread almost as many yards of can- 
vas as the line-of;battle ship. To resist invasion or protect seaports 
and harbors, the steam-ram is ten times more serviceable than the 
steam-frigate or any other description of vessel or shore battery. 



BESISTANCE OP IRON AND STEEL PLATES TO PBOJECTILES. 

In England, no experiments on a very large scale, to determine 
the resistance of iron and steel plates to the most recently devised pro- 
jectiles, have yet taken place. The great expense necessary to incur 
to conduct target experunents on a large scale has had, probably, 
much to do with the delay. A committee of eminent ship-bmlders has 
lately estimated that the cost of a target large enough to test half a 
dozen modes of construction would be no less than forty-five thousand 
pounds, and another forty-five thousand pounds would have to be 
expended in the construction of a floating hull on which to place the 
target. Several series of experiments, of great interest, have, how- 
ever, been made by a government commission, of which Sir John 
Hay was chairman, and Mr. Fairbairn a member. In the first in- 
stance, the experiments looked to a solution of the problem as to the 
superiority of forged or rolled armor plates for iron-clad ships ; and 
the plates used were forged from scrap iron at the government works 
at Portsmouth dockyard. Each plate, when fired at, was placed in 
a vertical position against a wooden frame-work. The first plate 
tried was a 6^inch, seven feet in length by three in breadth, and 
weighing 49 cwt. 1 qr. The weapon used against it was the Arm- 
strong gun, with a 126-lb. projectile. The range was four hundred 
yard-i. The first shot discharged made an indentation of two inches, 
with a slight fraoture. The second made a like indentation about 
six inches from the preceding shot, and fractured the plate on its 
reverse. The third and fourth shots cut pieces out of the plate's 
edge, and the fifth struck the plate about two feet from its lower 
edge, and broke it where it had been fractured by the second shot. 
The next plate put up was a 4^inch, of the same length and breadth 
as the 6^inch, and weighing 35 cwt. 2 qrs. The first shot, discharged 
from a 100-pounder, at a range of four hundred yards, partially im- 
bedded itself in the plate and remained there/ The succeeding shots 
at this plate were made with the 126-lb. projectile, the first striking 
the plate in the vicinity of the lOOlb. shot, and breaking out a piece 
of the plate of a triangular form. The succeeding shot fractured the 
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plate, the cracks radiating, starlike, from the centre. The last ahoi 
broke the plate eighteen inches from the bottom. 

The next plate tested was a 3-inch, four feet in length hf three 
broad, and weighing 13 cwt. 1 qr., a 40-pounder being used at one 
hundred yards range. The first shot discharged indented the plate 
about 2^ inches and slightly fractured it on its reverse. The fourth 
plate fired at was a 2^inch, of the same length and breadth as the 
last, weighing 10 cwt. 3 qrs., at the same range, but commencing 
with a 25-pounder. The nrst shot indented the plate 14 inches, but 
made no fracture. The second made an indentation of 2^ inches, and 
fractured the plate on its reverse. The third struck the lower part 
of the plate but did no damage. The 40-pounder was now pointed 
at the plate, and its shot tore a passage tnrough.. The last plate 
tested was a 2-inch, of the same length and breadth as the two pre- 
ceding ones, weighing 8 cwt 2 qrs. 22 lbs. The range was the same, 
conmiencing with a 12-poundcr. The first shot indented the plate an 
inch and a half; the second fractured the plate, part of the shot re- 
maining in it ; and the third slightly fractured it. The fourth and 
last shot was made from the 40-pounder, and passed through the 
plate. 

On another occasion the Committee, in order to ascertain the best 
quality of material, best thickness of metal, and the best mode of 
manufacturing iron plates, invited the leading manufacturers of the 
country to place before them specimens of iron plates which they 
considered best adapted for the purposes required. Plates, varying 
in thickness from one-quarter inch to ten inches, were sent in. Sir 
John Hay, in a report on these experiments, made to the British 
Association (1861), stated, that the committee found *Hhat the 
steely description of metal, that was to say, metal which had been 
hardened, and went by the names of semi-steel, homogeneous iron, 
etc., up to a thickness of three-quarters of an inch, possessed great 
resisting powers, but after that thickness this description of metal 
was not so well qualified to resist a blow of a projectile as wrought 
iron of the best kind. This having been ascertained, another law 
had been pointed out to them, which they were not yet in a position 
fully to recognize. It was, that the resistance of the plating in- 
creased with the square of its thickness. Thus, if the resistance of 
a plate one inch in thickness was equal to one, the resistance of a 
plate two inches in thickness would be four ; four inches in thick- 
ness, sixteen ; and six inches in thickness, thirty-six. Considerable 
difficulty was felt in fastening the plates upon the sides of the ves- 
sels, as it was felt that all holes drilled in them wore a source of 
weakness. Their great fear was not of a solid missile being driven 
through the ships* sides, but of the possible material the shot might 
contain. They could scarcely hope cfFectually to exclude cold shot, 
but they did think it was possible so to construct a ship and so to 
plate it, that a hollow missile impinging upon its sides would be 
broken to pieces, and consequently they hoped to be able to exclude 
all shells, red-hot shot, and shot filled with liquid iron, which were 
amongst the most terrible weapons of modern warfare. 

The Committee had also observed that at whatever angle the tar- 
gets were placpd, the fracture made by the Armstrong gun was just 
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as large, though it differed somewhat in shape, according to the an- 
gle. They could only account for this fact by supposing that the 
damage was done by the instantaneous concussion, and not by the 
shot boring or punching a hole through. 

The Committee also tried experiments with a target composed of 
iron bars ; but they found that the resistance ofifer^ was not nearly 
80 great as by the iron plates. 

The yelocity of this shot from the Armstrong gun was found to be 
about eleven hundred feet per second. 

On the same occasion, in order to test the different plans of iron 
plating, two differently formed targets were used. One of these was 
constructed of 4-inch wrought iron placed upon ribs to represent an 
iron ship, and the shield, five inches thick, ws^ placed directly upon 
what would be the outer skin of the ship. The otner target was made 
of timber eighteen inches thick, to represent a wooden ship. This 
was covered with iron plates three inches in thickness, of angular 
form, like a wide letter V. 

In both cases, the plates were found practically shot-proof, but the 
fastenings gave way by which the plates were secured to the target. 
The plates were fastened to the iron target by rivets passing through 
the skin and entering the plate, like tapped screws, to the depth of 
an inch and a half. These screws were nearly all broken oy the 
shots. The 3-inch plates were fastened to the target by |-inch bolts 
eighteen inches apart. These bolts were the first things to yield in 
this target. It was found ^also that when the plates were broken 
the fracture generally commenced at a bolt-hole. 

In another instance, an experimental vessel, called the " Trusty," 
was covered with thick iron plates, and exposed to solid shot from 
Armstrong's and Whitworth*s rifled ordnance. On the first day four 
shots were fired at four hundred yards' distance with Armstrong 80- 
pounders, and each broke the plating so as to expose the inner lining 
of wood. The fifth shot did not penetrate; the sixth was a bolt of 
puddled steel, weighing eighty-eight pounds ; it penetrated the plate, 
and passed in a slanting direction to an upper decK beam, where it was 
broken into several pieces. • Ten shots were fired at this distance, two 
of which missed, but all the others broke the outer plates, yet did little 
damage to the interior linins. 

On the second day's finng, the distance was two hundred yards, 
with an Armstrong 100-pound iron conical bolt for the three first 
shots. The first started a plate half an inch at one end ; the second 
fractured a plate the whole of its length ; the third struck a joint and 
passed completely through the plates, opening the joint three-fourths 
of an inch. The fourth was a Dolt of homogeneous metal (fine steel) 
weighing eighty pounds. It struck the started joint of the plates, 
passed through it, struck an iron knee, tore it away, and drove a piece 
of the iron plate into the water-? wAy on the opposite side. The next 
shot was a 100-pound bolt of homogeneous metal. It forced in a 
piece of plate nmeteen inches -long and seventeen inches broad, to a 
depth of eight and one-half inches. Nine shots were fired, one of 
which missed. They either broke or greatly damaged the plates, but 
the inner planking of oak, twenty-five inches thick, was little in- 
jured. 
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Only four shots were ftred by Whitworth's gun. Bach bolt wai 
formed of homogeneous metal, hexagonal in form, flat-headed, and 
weighing seventy-nine pounds. The first passed through the iron 
platmg lour and one-half inches thick, and buried itself eleven inches 
within the wood behind. The second passed tlurough both the plat- 
ing and the thick timber lining inside, carried away part of an iron 
knee, and drove a piece of the outer plating half way across the ship. 
The third shot passed through one of the ports. The fourth cracked 
a plate, pierced it, and destroyed part of the upper deck water-way, 
but it did not enter into the ship. 

It was found that the second shot of the Whitworth cannon, which 
was the only one which penetrated into the inside of the ship, passed 
through port of a plate that was unsound, and the wood through which 
it entered was also defective. Whitwordi's cannon had the greatest 
penetrating power. "" 

From those experiments, with the most powerful rifled guns and 
solid shot, at two nundred yards' distance, 4^inch iron plates, having 
a thick backing of wood, aflbrded immunity from danger to thote on 
board, although the plates were greatly injured by the nring. 

The efiect of Armstrong's 120-pound gun, tried against l(Mnch 
plates, is thus described : ^^ The target consisted of a shield of iron, 
the plates dovetailed, backed with massive timber, and braced with 
iron bars. The 68-pounder made no impression on this bulk, but 
when it was submitted to an Armstrong projectile of 126 pounds, the 
destruction was instantaneous. The first shot, at a range of six hun- 
dred j'ards, cleaned out one of the 10-inch plates, at the same time 
carrying away the back suppoi-t. The next gun fired was one of the 
ordinary lOO-poundcr Armstronjirs, with a solid projectile weighing 
110 pounds. The batteiy was struck in another part, and a breach 
was made clean through the structure, the fabric itself being so weak- 
ened as to insure destruction. The third shot, with the same weight 
of projectile, was directed a<?ainst another part of the battery, and the 
result was conclusive, as the whole fabric of the batter}', already 
weakened, came down above the point that was struck." 

With regard to the ultimate effect of artillery against ships pro- 
tected by defensive armor. Sir William Armstrong unhesitatingly gives 
his opinion, '< that whatever thickness of iron may be adopted, guns 
will be constructed capable of destroying it." The best ordnance offi- 
cers of the United States army are also of the opinion that no 
vessel, however thickly plated with iron, can resist the crusliing efiect 
of the immense guns (400-pounders) which they are endeavoring to 
introduce into our searcoast fortifications. 

Inefficiency of the Armstrong and Whitworth Guns, — Mr. W. 
Bridges Adams, an eminent English engineer, who has given much 
attention to the subject of iron-plated ships and the use of heavy 
rifled ordnance, in a recent communication to ^^Once a Week," uses 
the following language : — 

** After all that has been said of the dama^ng power of the Arm- 
strong and Whitworth guns against armor plates, it has been stated 
that the most mischievous weapon is the service 64- pounder of 8-inch 
smooth bore. There are obvious reasons for this result, and one chief 
reason probably is, the friction of tlic rifles, which diminishes the ve- 
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locity of the ^ot Sir Clun'lcs Kapler, of Scinde, was accustomed 
to say that the smooth bores had not been given a fair chance. There 
is little doubt of this, and the time -will come when the children of a 
future generation will ask why soldiers were called riflemen, and the 
answer will be, because the guns were contrived with one defect to 
compensate for another/* 

THE ANGULATED PRINCIPLE OP BHIP-BUILDING AS A PRO- 
TECTION AGAINST HEAVY ORDNANCE. 

It is well known that if a shield of any kind be struck at an angle 
or on a slant, the sword or bullet glances off, and the force of tiie 
blow is destroyed. . Targets in all tm:ics have been " sloped " accord- 
ingly. Shields were made convex, either tapering to a point in the 
centre, or rounded off at the sides in the form of semi-cylinders. 
Cuirasses took the same form, sloping away from the middle like the 
breast of a fowl, so that no shot could strike full upon the plate. To 
take advantage of this principle, JMr. W. Jones, an Englissh engineer, 
proposes to construct iron-plated ships with sloping sides ; or, in other 
words, to use the same armor plates as already adopted, but, in- 
stead of placing them vertically, so as to present an upright wall of 
metal, to place them at an angle, so that a sloped face only is offered, 
like the slant of a parapet. To test this device, some experiments 
were made in August last (1861), under the direction of the British 
Admiralty. 

A target, representing the sides of a ship, composed of timber- 
work twelve inches thick, and covered with iron plates 4^ and 0^ 
inches thick, was constructed, and fired against with an Armstrong 
gun, carrying a bolt twelve inches in length and seven inches in di- 
ameter, and weighing one hundred and ten pounds. The London 
Times makes the following remarks in regard to the experiment : — 

" It happened that everything was favorable to the accuracy of the 
experiment. The gun was one of the heaviest in use, throwing a 
bolt of one hundred and ten pounds, the very kind of projectile 
which had smashed the Shoeburyness butts into fragments. The fir- 
ing took place at two hundred yards* distance, and the practice was 
most perfect. The shots hit the target so truly, that if it could have 
been penetrated at all they must have pierced it. Six bolts actually 
struck the armor within a space of twenty-one inches by twelve, and 
three of these fell within an inch or two of the same spot. Thus the 
critical test of a succession of blows at the same point was thoroughly 
applied, and it does not seem, indeed, as if any shield could ever 
have been battered with more tremendous force. The effect pro- 
duced, however, was comparatively insignificant. The last shot of 
all, though lighting just on the track of the others, and giving, as it 
were, the last blow to the work, failed to penetrate the armor ; and, as 
a general result, it was found that, though no fewer than sixteen 
shots had been planted more closely together than could ever be ex- 
pected under ordinary conditions of practice, the plates were not 
pierced, nor was the wood-work materially injured. The final shot, 
says the report, fell on Nos. 15 and 3, carrying away the armor 
plates in irregular pieces between shots 15, 22, 8, 21, 11, 7, crushing 

8 
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the surface of tbe 12-incb wooden backing, bat not in any way break- 
ing through the same, or damaging the shell of the yessel in the slight- 
est degree. 

" Such results certainly seem to open a new system of ship-building, 
for we do not sec how it is possible to qualify them or explain them 
away. The attack had the fairest possible chance. The shots of the 
most powerful piece of ordnance in use were delivered one after 
another with extraordinary accuracy, and yet we are assured that 
they failed in reaching the wood-work through the iron plating. It 
follows, therefore, that if there should be no other objection to Mr. 
Jones's principle, we have found a way of making men-of-war shot- 
proof. It deserves to be mentioned that the iron plates were of pe- 
culiarly good manufacture, and the^ appear also to have been set on 
to the wood-work in a judicious fashion, out the essence of the device 
consists, of course, in the shape or angle given to the face of the armor. 
The next question, then, is, whether such a slope is compatible with the 
sea-going qualities of a ship ; whether a vessel built with sides falling 
in at an angle of fifty will answer in all other respects as well as in 
her power of resistance to shot. That is a point which we shall prob- 
ably see discussed. It has been said that such a vessel would be 
washed over by the waves and drenched like a half-sunk rock at 
high tide. It has also been urged, and with obvious plausibility, 
that a high-sided ship, ranging alongside such a craft, and firing 
down upon her, would strike her armor plates no longer at an angle, 
but point-blank, so that the charm would be broken. 

*' If, however, these objections can be refuted or removed, we may 
perhaps see our ships of war assuming the form which we have de- 
lineated above, and of which models have been constructed already. 
Sails and masts would probably be dispensed with, and reliance 
placed upon steam alone. The vessel lying low in the water, with 
lier single tier of guns, and her low sides sloping off like the roof of 
a house, would offer no mark to an enemy, and, indeed, would hardly 
be a visible object at a little distance. The change would be exactly 
analogous to that which took place in fortification after the discovery 
of gunpowder. Instead of strong towers and massive walls, the new 
system introduced sunken walls and low parapets of sloping turf. 
The principle of defence consisted in exposing no surface to at- 
tack. A fort in a flat country was scarcely visible. Citadels of the 
first order, and capable of sustaining a six months* siege, could only 
be distinguished by a few low embankments from the meadows 
around them. Just so will it be with ships if the new principle 
should prevail. The poetry of the old idea will be lost. There will 
be an end of lofty masts, swelling sails, and graceful hulls. A ship 
will no longer be a splendid compound of strength and beauty, sit- 
ting the waters like a oird. She will be a terrible machine of destruc- 
tion, invisible till she suddenly discloses herself, and as impregnable 
to all attacks as a submarine rock. The conflict of two such vessels 
would be like the conflict of two catamarans. A man-of-war, in short, 
would be reduced to the simplest form of a floating battery, moved 
by steam. The only object of the builder would be to cover a cer- 
tain number of Armstrong guns with an impenetrable sliield, to make 
the fabric float in water, and to propel it at the quickest possible rate. 
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The new British cruiser would be an armed raft under an iron tor- 
toise-fihelL 

MISCELLANEOUS NOTES ON MILITABY MATTERS. 

On the Influence of Rifled Ordnance on Modern Warfare. -^ Com« 
mander Scott, an authority on gunnery in the British Navy, in a re- 
cent lecture, remarked that battles had generally been decided at 
close quarters, and ever would be ; and although artillery had now 
acquired longer ranges by rifling the guns and using elonn^ated shot, 
the change was merely one of degree, not of system. TIio modern 
improvements in ordnance will not materially influence the distance 
at which actions will be fought and decided. Sir William Armstrong 
long ago stated, in a paper to be found in the " Transactions of Civil 
Engineers," that " the real struggle would always be within a distance 
of two thousand yards ; and the great object should be to make weap- 
ons as destructive as possible within tliat limit." 

Com. Scott asserted that at short distances no elongated shell 
had yet surpassed a 68-pounder ball, and as the round ball caused 
incomparably less strain on the gun, and could be loaded more rap- 
idly than an elongated shot, the latter should be abandoned for short 
ranges. He asserted that the best and most economical course for 
the British government to pursue in arming the navy, was to rifle all 
the smooth-bore cast-iron and brass guns in the arsenals and dock- 
yards, use elongated shell for long distances, and finish the action 
with round shot at close quarters. 

Is Uie Armstrong Gun a Failure f — The London Mechanics* Mag- 
azine maintains that the Armstrong gun has proved a signal failure ; 
an opinion which, it states, has been fully confirmed by aU the recent 
experiments with it. Its defects are as follows : — 

In the event of firing as rapidly as the necessities of warfare may 
require, heat is rapidly transmitted to the mass of the gun, so that the 
deucate screw arrangements and breech pieces no longer fit into each 
other as before. So readily does this change take place that before 
the thirtieth round has been fired the piece becomes useless ; even 
an enormous escape of gas is noticed before firing the twentieth round. 
The pressure of this gas on the vent-piece is such that it exceeds the 
cohesive strength of any known material of which guns are made ; 
and hence the vent-pieces are either broken into fragments or bent so 
ccMnplctely out of shape as to render the gun unserviceable. 

The Magazine further states that during one series of experiments 
made recently by the admiralty conunittee, no fewer than nine 
pieces were thus destroyed on a smgle gun, which was thus rendered 
useless until it could be repaired. In another case fifty rounds de- 
stroyed four of those pieces, requiring eight hours to replace them 
and make the necessary repairs. At tms rate of going, the gun could 
in effect fire only one shot in sixteen minutes ! 

Still another objection to the use of this invention arises from the 
composition of the shot and shell, which consists of iron coated with 
lead. Each forms, consequently, when exposed to moisture, a regular 
voltaic pile. Hence it is found that in a short time the lead exfoliates 
from the ball, owing to atmospheric influences alone. The transpor- 
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tation of those missiles iu such a condiLion is alleged to hare coet ca^^ 
sidcrable loss of life to the English army in the late Chinese war. 

The London Engineer also uses the following language : — 

We shall have greatly mistaken if we are not now near deliverance 
from the five-yeai^s' delusion of the so-called " Armstrong gun." In 
actual range it has been exceeded by Mr. Lynal Thomas's nfled gmn ; 
in i^enctrative power, at short range, it is notoriously inferior to the 
or( Unary cast-iron service guns, throwing a projectile of even lesB 
weight ; in cost it is very far more expensive than any other gun, 
even when made of bronze or of steel, and in the essential qualities 
of reliability in action it would appear, from all the ezperimentB that 
have been made, that it is inferior to any and every gun yet pn^ 
duced. As for great range, say beyond three miles, there is no ad- 
vantage that any one can assign. But even if ten-mile ranges were 
desirable, it would require only that the gun employed should be aUe 
to withstand proportionate charges of powder, exploded behind long 
projectiles of comparatively small diameter. Given an unburstable 
gun, and almost any ran^e under twenty or thirty miles would be prac- 
ticable. Long range, with a given form and weight of projectile, is 
solely, however, a (juestion of so many pounds of powder and of the 
strength of the gun. Powder is so cheap that, so far as its cost is 
alone concerned, it is almost immaterial what quantity be used, and as 
for the other and far more important condition, — strength of gun, — 
it is sufficiently known that the Armstrong gun in no way approaches 
to the greatest practicable strength. Captain Halsted, in a letter to 
the Times, states that the Stork gunboat has had no less than four 
lOO-pound Armstrong guns iu succession, the first, second, and third 
having failed, one after the other. 

New Spanish Ill/led Cannon. — From a recent report published 
by the Spanish government, it appears that their Ordnance Board, 
after trying various kinds of breech-loading guns, with lead-covered 
shot like those now in use in England (the Armstrong system), have 
decided on using muzzle-loading rifled cannon, made with a core of 
ciist iron, hooped with wrought iron ; a plan known as that of Capt. 
Blakcy. These guns are advertised in the English papers, with cither 
steel or iron cores, at very low rates : 12-pounilers ibr $150, and 200- 
pounders for $2,000. The shell used in these guns is entirely of cast- 
iron, except six buttons of zinc, which enter the grooves of the gim, 
and give rotation to the shell. As may be sui)posed, the exact angle 
for the grooves, the exact length of the sliot, and position of the but- 
tons best adapted for service, were not ascertained without many 
trials. At last, however, great certainty of aim seems to have been 
attained, to judge by the ])ublished tables of fning. 

On the danger of lilling the present stock of cast-iron cannon, the 
Spanish board say : — 

*' Cast-iron by itself, as is clearly proved to us by the bursting of 
the guns we have tried, is not strong enough to resolve the question 
of riile<l cannon of large calibre, unU^ss the charge of gunpowder be 
much reduced, and even then the gunners would not feel confidence 
in their guns." 

Wrought-iron guns, forged in one mass, the board also condemn. 
Their final decision, which has been acted on by the government, to 
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the e:(tent of ordering the construction of six hundred GO-pounders, 
is in the following words : — 

*' The path we must follow is clearly indicated : cast-iron cylinders, 
hooped, a most simple manufacture, which, once established, only re- 
quires great care in securing the proper diameter to the bore of the 
no^>s." 

The reports from which we derive our information contain detailed 
accounts of experiments with breech-loading cannon, but of none 
which gave satisfaction to the artillery committee. The lead-coated 
shot they declare to be uncertain in aun, in consequence of the diffi- 
culty of always securing exactly the same difference between its di- 
ameter and that of the bore of the gun. 

An exceedingly interesting experiment is reported to test the pow- 
ers of the new rifled field and siege guns. The fortress of Molina de 
Aragon was breached in three places by an old smooth-bored 24- 
pounder, by a 4^B^inch rifled gun, and by a Scinch rifled gun. 
The former opened a breach eleven yards wide, in the ten feet thick 
wall, in one hundred and seven rounds, requiring ten hours. The 
second made a similar breach in two hundred and twenty-two rounds, 
in fifteen hours ; and the third in eight hundred rounds, in forty 
hours. 

Taking into consideration the much greater facility of moving the 
lighter nfled guns than the heavy smooth-bore 24-poundcr, the com- 
mission unanimously recommend the use of the medium rifled gun for 
siege purposes. 

On the Elongated Cannon Projectiles used by the U. S. Govern- 
ment, — In the present war, five varieties of elongated projectiles 
have been used by the artillery of the Unit^ States army, viz., the 
" James,'' " Hotchkiss," ** Sawyer," " Parrott," and " Shinkl " shot. 
The two first have been already noticed in previous volumes of the 
Annual of Scientific Discovery (see vols. 1859, 1860) ; the others may 
be briefly described as follows : — 

The Sawyer Shot is of cast-iron, finished in a lathe, then coated 
with tin to secure the adherence of a covering of lead or pewter. It 
is then placed in a very accurate mould, and lead or pewter is cast 
round it, forming wings, which fit and fill the grooves very nearly. 
This shot will, of course, fit only the gun having the same number of 
grooves, and cannot avoid winaage ; while in loading it care must be 
taken to enter the wings into the grooves of the gun. 

The Parrott Shot is cast on a shallow wrought-iron, which forms 
the base of the missile, the action of the powder driving the edges of 
the cup into the grooves. It may be fired from any gun except a 
bronze one, which would not resist the wear of the wrought-iron 
against the corners of the grooves, and even cast-iron or steel could 
not long endure the enormous friction. 

The Shinkl Shot is a plain iron shot with oval front and conical 
rear, on which a wad of papier mache, or similar substance^ is forced 
by the powder explosion spreading into the grooves. 

Filling Shells with Molten Iron, — Further experiments have re- 
cently been made at Woolwich, England, on the use of shells filled 
with molten iron. A number of gun-carriages, platforms, and men 
formed of wood, representing artillery-men, were arranged about a 

8« 



90 ANKUAL OF SCIBNTIFtC DISCOYBBT. 

battery, and a shower of these molten iron shellB were fired at thfion, 
from a distance, by a 68-pounder. The effect is represented to have 
been terrific ; the shells consumed everything upon which they felL 
Three hundred new cupolas, for mcltin|^ iron for these shells, have 
been iumished at Woolwich for distribution among the batteries on 
the British coast. Each cupola consists of an outer shell of plate 
iron lined with fire-brick, ana a fan-blower is used for each, as m all 
our iron-foundries. The driving-gear of the fan is so coDstmcted 
that whenever steam-power is available it can at once be applied. 
When the blast-fan is driven by manual labor, eighteen men are re- 
quired to work it, with short reliefs. In about twenty nunutes after 
the fire in the cupola is lighted the iron is put in, and in about a quar- 
ter of an hour after the fan has been put in motion the molten iron 
can be run ofi* into the shells. A ton of metal can be melted in 
about thirty minutes. Allowing, therefore, for waste, the number of 
shells that can be filled in one hour is one hundred and forty of tbe 
eight-inch 68-pounders, and the same number of the ten-inch 96- 
pounders. The estimated weight of the machine is five tons. 

Open-work Rifled Cannon. — One of the most singular devices rel- 
ative to the construction of ordnance is a cannon invented by Mr. Be 
Brame, of New York. This gun is a breech-loader, the breech having 
six chambers ; but the barrel, from the trunnions to the muzzle, is 
formed of bars placed some inches asunder, and rifled inside, and 
held in place by outside rings, also some inches apart, leaving the 
barrel open for the air to pass through. The bars cQrect the ball as 
accurately as if the barrel were solid, while the free ventilation se- 
cured prevents the gun from becoming unduly heated. 

In answer to the objection which would naturally occur to any one 
experienced in the use of firearms, that by leaving the barrel open 
much of the expansive force of the powder would be lost, Mr. De 
Brame states that in experiments made with two models — one in 
which the barrel was covered and the other not — he had fonnd that 
the projectile would issue with at least as great force from- the latter 
as from the former. 

Terr if s Breech-loading Carbine. — The British government have 
recently adojited for use in the cavalry a breech-loading rifled car- 
bine, known as Terry's, which has the following peculiarities: — 

The barrel is twenty-four inches in length, — full length thirty-seven 
and a half inches, — and weighs altogether a trifle under six pounds. 
It has an eff*ective range of over a thousand yards, is sighted for 1 ,200 
yards, and will carry a ball or rifle shell 1,500 or 1,600 yards, or 
very nearly one mile. The bore is the same as the Enfield rifle, and 
fires a similar bullet, — conical, — one weighing about an ounce. TJie 
contrivance for loading and then closing the breech is one that sends 
a steel plug into the lower end of the barrel about the third of an 
inch. The ball protrudes naked irom one end of the cartridge, and 
when fired entirely fills the bore and grooves, thus preventing wind- 
age. It is impossible for it to leak fire. By a singular and ingen- 
ious contrivance in the cartridge the gun lubricates and cleans 
itself, and does not become the least foul, even after firing thousands 
of times. At the lower or base end of the cartridge is a wad, cut out 
of heavy woollen felting, at least a quarter of an inch thick. This is 
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saturated with grease, lard, or tallow. The powder is between this 
wad and the bullet, and afler the discharge the wad remains in the 
gun. Of course the wad goes out before the next bullet, and as the 
gun grows warm by firing, the grease melts, and the gun is lubricated 
and cleaned out at every discharge. One of these rifles was fired 
eighteen hundred times m succession without cleaning or examina- 
tion, under the inspection of some officers at Portsmouth, and was 
then pronounced clean and in as good condition as when the experi- 
ment commenced. It missed fire just twice in the eighteen hundred 
discharges. Terry's breech-loading rifle was invented six or eight 
years slqo, and has now the enviable distinction of being exclusively 
used by the British cavalry, hussars, dragoons, and mounted riflemen, 
and the only breech-loader in use in the British army and navy ser- 
vice. 

Patterson's Improved Gun Lock, — Mr. Juan Patterson, an en- 
gineer attached to the steel works of Messrs. Corning, AVinslow & 
Co., Troy, N. Y., is the inventor of a new method of firing a piece 
of ordnance by means of a friction tube, or lock set in the cascabely 
or knob at the breech of the gun. The cascabel, instead of being per- 
manently attached to the breech of the piece, is set into it by means 
of a screw, and thus in reality the bore extends the entire distance 
of the gun, so that when the cascabel is taken ofi* one can look di- 
rectly through the gun. By means of a spring, the cap is exploded 
by the lock, and the gun discharged. The advantage of this means 
of discharging an ordnance piece of this character by a lock set into 
a detached cascabel, is, that in case it is necessary to retreat in an 
action, and the ^un cannot be brought ofi*, the lock can be unscrewed 
in an instant, and be carried away. The gun is thus disabled, and 
cannot be turned upon the retreating body. Spiking a gun in such 
an event is entirely unnecessary in Mr. Patterson's mode of firing it. 

New Mortar Cannon. — The London Times thus describes a new 
French invention : — The tube or barrel is formed of several cylin- 
ders or rings of cast or wrought iron. The interior of the tube is 
rifled by means of a certain number of projecting spiral rods shaped 
in triangular prisms. The tube can be lengthened at pleasure. The 
breech of the gun is a mortar, to which the tube is attached, and from 
which it may be detached, either for the puropse of loading it at the 
breech, or of making use of it as a mortar. It is alleged that this 
cannon cannot become heated, and that the process of cleansing after 
each discharge is unnecessary, except^ as regards the breech. A nother 
consequence said to follow from the non-heating of the barrel of the 
gun is, that there is no danger of bursting, either from defect in the 
metal or from over-charge. The gun may likewise bo lengthened 
or shortened at pleasure. The inventor states that a gun throwinc^ 
a shot of one hundred and twenty pounds' weight may be taken to 
pieces and conveyed on the back of a horse or mule over roads im- 
passable for carriages. He shows that there is a considerable saving 
m the construction of this gun in consequence of the tube being of 
open-work, and of iron, in place of bronze. It may be as light as is 
consistent with the resistance which its weight must necessarily op- 
pose to the recoil produced by its discharge. The inventor expects 
that this gun will supersede mortars, and that every cannon mounted 
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on a ship's deck may be used both as a cannon and a mortar, and that 
a ship which carries forty guns may be said to carry forty gmis and 
forty mortars. 

Trial of the great ^^ Rodman** Gun. — The ^eat 12-inch rifled 
cannon, constructed according to the plan devised by Lieut. Bod- 
man, U. S. A. (sec Annual ScL Dis, 18G1, p. 50), for the gOYem- 
mcnt, has been mounted during the past summer at Fortress Mon- 
roe, and thoroughly tested. This gun is sixteen feet long, weighs 
fifly-two thousand pounds, and carries a solid shot weighing four hun- 
dred and twenty-three pounds. The N. Y. Tribune gives the folr 
lowing spirited description of the firing of this monstrous piece of 
ordnance : — 

'•'' Fii*st, the swab, which two men insert, cleans the interior; then 
comes a man with a red flannel bag filled with powder on his shoul- 
der ; it id the cartridge ; and the ramrod, worked by four men, sends 
it home. Then comes the process of getting the shot to its place, 
a mass of metal that four men carry with difficulty. It is first 
rolled into an iron cradle or wide strap, looped with a rope, through 
which a piece of strong wood, several feet long, is inserted. Thus 
slung, the men tug the shot up the steps of the platform, some ten 
feet high, to the mouth of the gun. Another lifl brings it on a level, 
and it is slid into the muzzle and pushed to its place. The gun 
is then elevated by means of an iron ]>ar, the gun Deing nicely bal- 
anced on its trunnions. The priming wire performs its office, the fuse 
is inserted, and the lanyard is attached. * Keady,* says the sergeant ; 
* Ready — fire ! ' says the lieutenant. A ten-ific crash, a sheet of flame, 
and the trembling of the earth, follow. At the same time there is a 
screech and a scream caused by the shot, a black mass wliich you can 
see, in its flight, yelling like an infuriated devil let loose from the 
infernal re<i;ions." 

The results of the practice with this gun demonstrate its complete 
success, and it is probable that government will order their construc- 
tion in considerable numbers ibr our sea-coast fortifications. In its 
ranges for shot and shell, it does not exhibit any decided advantages 
over those obtained from the 10-inch gun, up to 10° elevation; but 
beyond this elevation the gain is considerable, and may be estimated 
at about GOO yards for the elevation of 28° 35'. With 39° elevation, 
and a charge of forty pounds large-grained powder, it is pi*obable a 
range considerably beyond four miles might be attained. Indeed, the 
convi(;tion appeared to be general among the officers who witnessed 
the firings, that the gun coilld, if necessary, bear much heavier 
charges, though, for all ordinary uses, it is doubtless best to keep them 
down to som(iwhat less tlian the above. 

2' he Chronoscope. — This name has been given to a recent English 
invention, whicli is intended to measure accurately the time oi the 
flight of ])r()jec tiles. It consists, in the first place, of a barrel, revolv- 
in'^ by clockwork, wliieh is cased with paper, upon which four or more 
peneiis tra«e a continuous line. These pencils are in communication 
with a voltaic, battery and electro-magnetic apparatus, and the tar- 
gets, made of fine crossed wire, which may be four or more in num- 
ber, according to the pencils, are placed 200, 300, 500 or 700 yards 
apart. When the shot strikes the first target, the current is broken 
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and one of the pencils stops marking, and so on with the remaining 
tai^ets ; and by means of a pendulum the records are reduced to fig- 
ures, wH^h give the initial velocity of the shot, at various parts of its 
flight, which is of the utmost importance, as it includes the resist- 
ance of the air, and affords practical data for the most correct calcula- 
tiotid through larger flights. The resistance of the air has always l)cen 
estimated from certain known laws, but now it may be determined by 
practical experiments. It is not expected that the instrument will 
register correctly beyond seven hundred or one thousand yards. 

Illustration of the Movement of Projectiles in Vacuo. — The fol- 
lowing is a description of an invention by Col. Fox, of the British 
army, intended to demonstrate the parabolic theory of projectiles in 
vacuo. The initial velocity being taken at 107 yards per second, a 
bar is provided with movable wires and beads at the extremities, the 
length of which increases as the square of the times ; on placing the 
bar, which represents the plane of the direction of the shot, at any 
required angle, a beautiful parabola is produced. The instrument 
shows at any elevation the range of the projectile ; for example, at 
20° elevation the range is 700 yards, at 30° 020 yards, 45° greatest, 
when it registers 1050 yards. If the angle is still further increased, 
the range diminishes in proportion, showing that forty-five degrees is 
the maximum elevation for the greatest range. The apparatus is 
also capable of showing the ran^e of a shot when fired down from 
an eminence with depression ; and a parallelogram arrangement is 
adapted to the parabolic curves, to prove that they are the result 
of a compound force. 

The Nyctoscope\ — Sir W. Armstrong has described to the Lon- 
don Institution of Civil Engineers the principle of the Nyctoscope, 
an ingenious instrument designed by him for enabling the gunners 
to maintain a fire upon any given object after nightfall. The prin- 
ciple of the instrument is to render a false object in the rear, or at 
one side, visible upon a vertical line in a mirror, when the gun is laid 
upon the true object. A lamp attached at night to the false object 
becomes visible upon the same mark in the mirror, when the gun is 
in line with the true object. The vertical adjustment for elevation 
is eflfected by a spirit-level clinometer, forming part of the instru- 
ment. 

Rodman's experiments in gunnery. 

It is perhaps well known to many of our readers that there has 
been in progress for several years a series of costly experiments (in- 
stituted by the U. S. War Department") to determine the best form 
and material for cannon, and the quahties* desirable in gunpowder. 
These experiments have been conducted, for the most part, under 
the direction of Capt. T. J. Rodman, of the ordnance department, 
U. S. A., and by him have been recently published in an illustrated 
volume. 

Some of the most interesting facts developed by these experiments, 
and set forth at length in the volume above referred to, are in rela- 
tion to the pressure in a cannon, at the time of its discharge, exerted 
by the gases resulting from the combustion of the powder. To meas- 
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A hole about a thiM of an iocli in diameter ia drilled thraogh tltt 
wall of tlie gun to tlie bore, and the onter portion of this hole ia en- 
larged to receive the end of a cylinder, a, which has a piatoo work- 
ing within it. In the cot, b represent the portion cf ttia cj-Endet 




which b screwed into the bole in the cannon, and c b tbe TnsbMi, cor- 
responding in nze to the smaller portion of the hole. The gaso, 
pressiDg on the inner end of the cylinder, force it outward. Its 
ODler end b armed with a steel point, d, which b forced into a cop- 
per bar, e, to a depth depending upon the amount of the pressnra. 
The copper bar and steel point are then placed under massiTe steel- 
yarda, and the force required to produce an indentation equal to that 
produced by the gas ia accurately weighed Capt. Rodman says that 
a difference of two ^unds in 30,000 is phunly perceptible ; " so that 
the indications of this instrument may be safely reganied as M>prox- 
imaiii),™ tT within 1,000 pounds of the true pressure, even for the 
greatest pressures exerted, and much neater (or the analler pres- 

We give some of the mo^ interesting results obtsuued: — 
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Constant Weight of ProjectUe, and Increasing Charges. 
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Constant Weight of Charge with increasing Weight of Projectile. 
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^ The points most worthy of note in these results are the very 
marked increase in pressure of gas as the diameter of bore increases, 
and that the indications of pressure are greater at 56 inches, 70 inches, 
and 84 inches than at 42 inches, especisuly in the 9-inch and 11 -inch 
guns. The cause of the difference of pressure developed in these 
guns of different diameters of bores is believed to be mainly due to the 
^eat heat developed by the combustion of the larger mass of powder 
in the large than in the smaller calibre ; and perhaps, also, to the dif- 
ferent products of combustion formed under this increased temper- 
ature and pressure, and partly to the greater cooling surface in pro- 
portion to the weight of charge in the smaller than in the larger 
calibre.** 

The highest pressure observed in a cannon was 100,000 pounds to 
the square inch, but this was greatly exceeded in a shell. A very 
strong shell was cast; the exterior diameter being twelve inches, and 
the interior a little less than four, with an orifice only one-tenth of an 
inch in diameter, this orifice being the only outlet for the gas. The 
cavity was filled with powder, which was fired, when the instrument 
indicated a pressure of 185,000 pounds to the inch. 

The following are some of the conclusions to which Capt. Rodman 
was led by experiments which we have not space to describe in de- 
tsul: — 

** T^me is required for the rupture of any mass of iron, though the 
rupturing force may be greatly in excess ef the resistance of that 
mass. And in the ordinary discharge of cannon the gun is subjected 
at each discharge to a force which would inevitably burst it, if per- 
mitted to act for any appreciable length of time ; so that it may be 
said that cannon do not burst because they have not time to do so be- 
fore the bursting pressure is relieved." 

" Pressure increases in a higher ratio than that of the volume of 
powder; it being, for the larger charges, almost as the squares of 
the volumes.** 
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INTEBESTING EXPEEIMENTS WITH GUKPOWDEB. 

AVhen ordinary small-grained powder is homed in a cannon, iho 
combustion is so rapid, and the gases are consequently so quickly de- 
veloped and so highly heated, that an enonnous pressure is prodnced 
at the breech of the gun before the ball starts from its seat; theki, as 
the giisca expand, the pressure is rapidly reduced, so tliat the velocity 
of the ball is small in proportion to the maximum pressure excrtd 
upon the gun. It occurred to Capt T. J. Rodman, of the Ordnance 
Department, U. S. A., that if the powder were made to bum a little 
more slowly, the pressure would be less at the breech, and would fed- 
low up the ball with more force during its passage out of the gun, 
thus giving greater velocity to the shot with less danger of bursting 
the cannon. 

The first plan that he tried for producing a slower combustion of 
the powder was to make it in lar^e grains, which were compressed 
with great force, so that they could not be permeated by the gas, 
and, consequently, could burn only by a gradual combustion com- 
mencing on the outside and extending inward. Powder of the same 
quality m every respect, except the size of the grains, was prepared 
by the Messrs. Dupont, the grains in one sample being sdl three- 
tenths of an inch in size, those of another four-tenths, of another five- 
tenths, and of the last six-tenths. Capt. Rodman made a series of 
fires with this powder in a 11-inch guur using the same weight of 
charge, 12.Q7 lbs,, aud the same cylindrical shot, weighing 183.3 lbs., 
at every fire. Five fires were made with powder of each size of 
grain, and the mean results are exhibited in the following table: — 



Diameter of 
Grain, 


Velocity of 
Shot 

033 

932 

881 

890 


Prewure of 
At bottom of bore. 


Gai. in pounds. 
At 14 luchCB. 


At 2S incheii. 


.0 
.5 
.4 
.3 


21,370 
21,210 
25,590 
35,330 


10,350 
11,170 
10,760 
10,710 


8,a30 
7,300 
7,300 
6,(180 



The smallest-grained powder, three-tenths of an inch in size, pro- 
duced a pressure at the bottom of the bore of 35,000 lbs. to the 
square inch; which was reduced to 6,700 lbs. at 28 inches from the 
bottom of the bore, giving a velocity to the sliot of only 890 fc(»,t per 
second ; while the powder of largest grain, six-tenths of an inch in 
size, though producing a pressure of only 21,000 lbs. at the bottom of 
bore, followed it up with 8,000 lbs. at 28 inches, and gave a velocity 
to the shot of 933 feet per second. 

The granular form, however, is not the best for cannon powder, 
whatever the size of the grains. In order to give the greatest possi- 
ble velocity to the shot, with such degree of pressure as may be safeljr 
employed, the pressure against the shot should continue nearly uni- 
form throughout its passage from the gun. It should be exactly uni- 
form were it not for the fact that a less pressure will burst a gun if 
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m^ed to its whsAe length than is required to burst it if applied to 
eoly a portion of its length ; hence the pressure should dimmish as 
thd s^ok recedes front the breech, but not nearly as rapidly as the 
experiments show that it does diminish even with the largest^grained 
powder. 

As the shot starts very slowly at the breech, and moves with con- 
stantly accelerated velocity in its course through the bore, in order 
to make the pressure uniform throughout, the gases should be evolved 
fisom the burning powder with a corresponding acceleration. But if 
the powder is granular the c(»nbustion commences on the surface of 
tha grains and proceeds inward, constantly reducing the grains, and, 
consequently, the extent of the burning surface. Thus the rapidity 
with whiek the gases are evolved is retarded instead of being acceler- 
ated. Capt. Rodman conceived that if the {K>wder was fonned into 
hollow cyhnders, to be fired wholly from the inside, the burning sur- 
face would be enlarged as the combustion progressed, and, conse- 
quently, the rapidity with which the gases were evolved would be ac- 
celerated. In order to confine the combustion to the interior of the 
cylinders, he moulds them together into octagonal cakes, from one to 
two inches in thickness, which arc perforated with small holes. 

The cakes are submitted to a powerful pressure in a cylinder, the 
plunger being armed with wires to form the holes. In practice, the 
axes of the cylindrical holes are parallel to that of the bore. 

Capt. Rodman says that the increasing rapidity of the evolution of 

fas may be regulated so as to give any pressure desired along the 
ore, by establishing the proper relation between the number and 
diameter of cylindrical holes, and the thickness of the walls between 
them. 

*^ The initial burning surface, and the ratio of the maximum to the 
mean pressure, may also be varied by varying the number and thick- 
ness of the cakes in a given weight of charge ; the initial burning sur- 
face and the maximum pressure both increasing with the number of 
cakes, since the burning surface extends over the whole sur^e of the 
cakes. • 

** The thickness of walls between the cylinders should be such as 
to be burned through, or consumed, before the projectile leaves the 
gun ; and for ordinary velocities we should economize in weight of 
char^, by making the walls of such thickness as to bum through by 
the tune the projectile has traversed two-thirds or three-fourths of the 
bore, and allowing the gas to act expansively from there to the 
muzzle. 

'^ It will readily be seen, from the foregoing, that this form of car- 
tridge gives us entire control over the rate of combustion of the 
charge — a fact the importance of which can hardly be overrated ; 
fi>r, taken in connection with the hollow mode of casting cannon, it 
removes all limit, as regards safety, to the calibre, of which even cast- 
iron guns may be made:' — Scientific American, 

DOBBMUS'S COMPRESSED POWDER. 

The idea has been suggested by Prof. R. O. Doremus, the well- 
known chenust of Kew York, that gunpowder for projectile purposes 

9 
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maj, in most cnaes, be used witJi as grei^ adTsiitag(^ in tiie ftrm 
of oompreised cylindrical cakes as in grains ; and experiments in- 
stitntea nnder ms ansfnces by ordnance officers of the U. S. Aimj' 
haye given most satisfactory results. Most persons would nnheritat- 
ingly assert that gunpowder compressed in a hydraulic press, to a 
consistencj so hani as to redst fracture on bdng struck violently, 
would bum when ignited in the manner of a fuse, or slow-matalu 
Such, however, is not the case, as the compressed cake explodes on 
the application of fire, with apparently as great rapidity as loose 
grains. The idea of using compressed powder, if fiinnd practically* 
available, is one of the most useful of recent improvements m notary 
science, inasmuch as it entirely obviates the necessity of a cartridge, 
— either cannon or musket, — reduces the bulk of the powder two* 
thirds or more, and saves the waste consequent on transporting and 
handling powder in grains. 
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THE BBPULSIYB FOBCB AND THB BESISTING MBDrCTK. 

M. Faye's examination of Flana's Memoir on this profound sub- 
ject appears in a recent number of Comptes Rendus of the French 
Academy (No. 7^. The discussion relates to the very basis of nat- 
ural philosophy, involying the explanation of the highest astronomical 
and meteorological phenomena. The celestial world does not obey 
one force alone — attraction, but a duality of forces — attraction and 
repulsion. The first depends on the mass alone, the second on the 
sur&ce and the heat. The former is propagated instantaneously and 
through aU matter, the latter successively, being^easily intercepted by 
a medium. But both forces are universal. They are found wher- 
ever there is heat and mass — in the systems of the most distant stars, 
and in all the bodies which we can touch ; in all phenomena which 
arise in experimental philosophy and the arts. 



ELECTBICITY OP THE ATMOSPHERE. 

The origin of the electricity of the atmosphere has long occupied 
tJie attention of physicists, and at different tunes they have apparently 
settled down on some plausible hypothesis, which merely offered a 
probable explanation of the phenomena, without leading to new facts 
or pointing out new lines of research. 

The earth, as is now well known, is almost a perfect conductor for 
the most feeble currents of electricity, providca the contact with it 
of the electrified body be sufficiently broad. The aerial covering 
which surrounds it, however, is a non-conductor, whi<;^ is capable 
of confining electricity in a condition of accumulation or of diminu- 
tion, and of preventing the restoration of the equilibrium which, 
without the existence of this insulator, would otherwise take place. 

The hypothesis was at first advanced that the earth attracted the 
ethereal medium of celestial space and condensed it in a hollow strat- 
mn around the whole globe ; that the electricity of the atmosphere 
was due to the action m this exterior envelope. Dr. Hare, our coun- 
tryman, has presented this hypothesis with considerable distinctness. 
Without denying the possibility or even probability of such a distri- 
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bution of electrical excitement, we may observe that, if tliis electri* 
cal shell were of unifonn thickness (and we see no reaaoa to snppoee 
it should vary in different parts in this respect), it would follow, from 
the law of central forces, that it could have no effect in disturbing 
the equilibrium on the surface or in the interior of the earth ; a par- 
ticle of matter remaining, as we have seen, at rest or unaffected at 
any point within a hollow sphere. This fact appears to militate 
against the truth of this assumption. 

Another hypothesis attributed the electricity of the atmosphere to 
the friction of the winds on each other and on the surface of the 
earth ; but careful experiments have shown that the friction of -dry 
air on air or of air on solids or liquids does not deyelope electrical 
phenomena. 

The next hypothesis was advanced by Fouillct; which referred 
the electricity of the atmosphere to the evaporation of water, par- 
ticularly that which contained saline ingredients^ But i?hea pnre 
water is carefully evaporated in a space not exposed to the sky, no 
electricity is produced except by the friction of the ddes of the ¥^8- 
scl in the act of rapid ebuUition ; and when the experiment is mada 
with salt water, the electrical effects observed are tbund to be pro- 
duced by an analogous friction of the salt ag«unst the inteni^ of t^ 
vessel. When pure water is evaporated under a clear sky, the v^por 
produced is negatively electrified ; but this state is contrary to th^i 
m which the atmosphere is habitually found. 

Fouillet also supposed that the process of vegetation was a sourcf) 
of disturbance of the electrical equilibrium, but this has not been sup- 
ported by critical experiments. 

The discovery accidentally made, a few years ago, of the great 
amount of electricity evolved in blowing off steam from the boiler 
of a locomotive, seemed to afford a ready explanation of the electri- 
cal state of the atmosphere. It was then attributed to the condensa- 
tion of the aerial vapor. Faraday, however, conclusively proved, by 
one of his admirable series of model experiments, that this effect 
was due entirely to the friction of the water which escaped in con- 
nection with the steam on the side of the orifice through which tho 
discharge took place. When diy stcEuoa, or that which is so heated 
as to contain no liquid water, is blown out, all electrical excitement 
disappeared ; and when condensed air, even at elevated temperatures, 
was discharged from an insulated fountain, no electricity was pro- 
duced. 

The celebrated physicist of Geneva, Frofessor De la Kive, refers 
the electricity of the atmosphere to thermal action. It is well known 
that if the lower end of a bar of iron, or of any other metal pot read- 
ily melted, be plunged into a source of heat, while the upper end re- 
mains cool, a current of electricity will flow from the heated to the 
cooled end, the former becoming negative and the latter positive, 
and that these different states will continue as long as the difference 
of temperature is maintained. Now, according to Frofessor De la 
Kive, a column of the air is in the same condition as the bar of metal 
— its lower end is constantly heated by the earth, and its upper 
cooled by the low temperature of celestial space. Unfortunately, 
however, for this ingenious hypothesis, a column of air is a non-con- 
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ductor of electricity, while a bar of metal is a ^^ood condactor, «id 
it etill remains to be proved that such a distribation of electricity as 
that we have described relative to the bar of metal can be produced 
in a column of air. 

The foregoing are the principal hypotheses which have been ad- 
vanced to account for what has been considered the free electri- 
city of the atmosphere. Afler an attentive studv of the whole subject, 
we have been obliged to reject them all as insufficient, and com- 
pelled, in the present state of science, to adopt the only conclusion 
which appears to ofier a lo^cal explanation of all the phenomena, 
namely, tnat of Peltier, which refers them not to the excitement of 
the air, but to the inductive action of the earth primarily electrified. 

The author g£ this theory, we are sorry to say, did not receive that 
attention which his merits demanded, nor his theory that considera- 
tion to which 80 logical and so fruitful a generalization was justly en- 
titled. 

Peltier commenced the cultivation of science late in life, and, since 
the untutored mind of the individual, like that of the race, passes 
through a series of obscure and complex imaginings before it arrives 
ttt clear and definite conceptions of truth, it is not surprising that his 
first publications were of a character to command little attention, or, 
indeed, to excite prejudice, on account of their apparent indefinite 
character and their want of conformity with established principles. 
fib theory of atmospheric electricity requires to be translated into 
-the ordinary language o£ science before it can. be readily comprc- 
bei^d, even by those best acquainted with the subject, and hence 
Ida want of appreciation may be attributed more to the peculiarities 
of the individiud than to the fault of the directors 'of the science of 
ihe French Academy. 

According to the theorv of Peltier, the electrical phenomena of the 
atmo^here are entirely due to the induction of the earth, which is 
constantly negative, or what, in the theory of Du Fay, is called res- 
inous. He o&rs no explanation, as far as we know, of this condition 
of the earth, which, at first sight, would appear startling, but, on a 
little reflection, is not found wanting in analogy to support it. The 
eaiHi b a great magnet, and possesses magnetic polarity in some re- 
spects similar to tb^t which b exhibited in the case of an ordinary 
loadstone or artificial magnet. This magnetism, however, is of an 
unstable character, and is subjected to variations in the intensity and 
in the direction of its polar force. In like manner *we may consider 
the earth as an immense prime conductor negatively charged with 
electricity, though its condition in thb respect may, like that of its 
magnetical state, be sulject to local variations of intensity, and per- 
haps to general as well as partial disturbance. It may be said that 
this merely removes the difficulty of the origin of the electricity of 
the atmosphere to an unexplained cosmical condition of the earth, but 
even thb must be conadered an important step in the progress of 
scientific investigation. The hypothesis of Peltier has, since lib 
death, been rendered still more probable by the labors of Sabin, 
Siloyd, La Mont, Bache, and others, in regard to certain perturba- 
tions of the magnetism of the earth, which are clearly rerorable to 
tilt «iiii and mooii. It must now be admitted that magnetism is not 
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confined to our earth, but is common to other, and probably to d 
lie bodies of our system ; and, from analogy, wo may also infer t'" 
electricity, a coonUnate if not an identical principle, ia alas cosmi 
in ita presence and tlie extent of ita operation. Tlmt the ciirtliS 
aegatively electrified was proved, by Volta at the close of the Uf 
century. For tliia jinrposa no received the spray from a cascade ^ 
the balls of a sensitive electrometer; the leaves diverged nidi aM 
atire electricity. ^ 

This experiment has been repeated in various parts of the gld^ 
and always with the samp result That it indicates the negative eT 
dition of the earth, ia evident when we reflect that the upper '" 
from which the water falls must bo considered as the extcnor 
charged globe, and hence must be more intensely electrified t 
points nearer the centre. Since the earth is, as a whole, a good a 
ductor of electricity, as shown by the operations of the telegn^h, t 
electrical tension of it cannot diller much in diflerent parts, and v 
are at present anacnudnted with an;^ chemical, thermal, or ic ' ' 
ical action on land of sufficient magnitude to produce thia ci 
electrical state. We are therefore induced to adopt the coucluii 
that the earth, in relation to space around it, is permanently eleeBI 
cal; that perhaps the ethereal medium, which has been assumed t 
the basis of electricity, as waa supposed by Newton, becomes rarer ii 
the vicinity and within bodies ot ponderable matter. Be this as iw 
may, all the phenomena observed in the atmosphere, and which have 
so long perplexed the phjaicLst, can bo reduced apparently^ to order, 
and their dependences and asaociatious readily understood, in occord- 
Rnco with the foregoing assiunption. This is not a mere vague sup- 
poaition, serving to explain in a loose way certain phenomena, but one 
which enables ua not only to group at once a large class of facta which 
fiDm any other point of view would appear to have no connection 
with each other, but also to devise means for estimating the relative 
intensity of action, and to predict, both in mode and measure, chants 
of atmospheric electricity before they occur. It follows, as a logical 
conscqueuce from this theory, that salient points, such as the tops o^« 
mountains, trees, spires, and even vapors, if of conductine; mntrriwi 
will he more highly excited than the general surface of the global 
a manner precisely similar to tbe more intense excitement ot eU 
tricity at the summit of a point projecting from the surface of d 
prime conductor of an ordinary electrical machine,' 

It also foUowB, from the same principle, that if a long metallic oi 
ductor be insulated in the atmosphere, ila lower end, next the CBi 
will be pontine, and the upper end negative. The natural electrici 
will be drawn down by the unsaturated matter of the earth irf 
the lower end of the wire, which will thence become redundant, wkl 
the upper end will he rendered negative, or under-satnralod. IT 
this condition really takes place in the atmosphere was proved v 
•triking manner by the experiment of Guy Lussnc and Biot, in tl 
celohraled aiirial voyage, which conwsted in loivcring from the balloon 
an insulated copper wire, terminated at each end by a small baU. 
Tbe upper end of this was found to ho negative, and consc<jui'nlly 
the lower end must have been positive, since the whole apparatoa, 
including the balloon, was insulated, The experiments should be r^ 
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peated at different eleyadons bjr some of our modem aeronaats, since 
ue results obtained would have an important bearing on the theory 
of atmospheric cdectricity. — Prof. Henry, Report oj Smithsonian In' 
Mutian^ 1859. 

BLBCTMCITY GENEBATED BY BVAPOBATIOX. 

"Mr. Palmier^, in a note in the Cosmos (ParisV states that in order 
to obtain electricity by condensing vapors, he nad some water in a 
capsule of platina, not insulated, made to boil slowly. He collected 
the yapor upon a platinum refrigerator, at a height of about two feet 
above the surface of the water, and by means of a condensing elec- 
troscope soon convinced himself that the vapor manifested positive 
electricity. Encouraged by this result, he next sousht to cuscovcr 
the negative electricity in the capsule of platinum which contained 
the water in a state of vaporization. Having isolated the capsule, 
and put it in connection with a condensing electroscope, he concen- 
trated the s6lar rays on the distilled water in the capsule by means 
of a lens about a foot in diameter. He thus obtained a superficial 
ebullition, hardly visible, and also indications of negative electricity 
in the capsule. He afterwards varied the mode of experimenting, 
and operated on different liquids. "^ 

WHAT IS HEAT-LIGHTNIXG? 

Hie flashes of lightning often observed on a summer evening, un- 
accompanied by thunder, and popularly known as '* heat-lightning," 
are merely the light from discharges of electricity from an ordinary 
tiiunder-cloud beneath the horizon of the observer, reflected from 
clouds, or perhaps from the air itself, as in the case of twiligbt. Mr. 
Brooks, one of we directors of the telegraph line between l*ittsburg 
and Pluladelphia, informs us that, on one occasion, to satisfy himself 
on this point, he asked for information from a distant operator dur- 
ing the appearance of flashes of this kind in the distant horizon, and 
learned tnat they proceeded from a thunder-storm then raging two 
hundred and Mty miles eastward of Ms place of observation. — Prof. 
Henry. 

EXPLANATION *0F CEBTAIN FAHILIAB ELECTBIOAL PHENOM- 
ENA. 

After the introduction of frimaces for heating rooms by warm air, 
the public were surprised at exhibitions of electrical excitement 
whicn previously had not been generally observed. If our shoes be 
Tery dry, and we move over the surface of a carpet, with a shuffling 
motion, on a very cold day, particularly in a room heated by a frir- 
nace, the friction will charge the body to such a degree that a spark 
may be drawn fr^m the finger, and under favorable circumstances a 
jet of gas from a burner may be ignited. There is nothing new oi' 
wonderful in this experiment ; it is simply an exhibition of the pro- 
duction of electricity by friction, which only requires the carpet, the 
ahoes, and.the aar to be dry — conditions most perfectly fulfilled on a 
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day in wMcli the moisture of the ur has been preeipitated hr ^Htter- 
nal cold, and its diTness increased by its passage uiroogh the ims 
of the famace. In the ordinary state of the atmOsphM^, the elee- 
tricity, which is eyolyed by friction, is dissipated as rapidly as it is 
developed ; but in very cold weather the non-conducting or insulat- 
ing power of the air is so much increased that the electricity, which 
is excited by the almost constant rubbing of bodies on each other, is 
rendered perceptible. Every person is familiar with the fact that, 
on removing clothes or shaking garments in dry weather, the elec- 
tricity evolved by the rubbing exlubits itself in sparics and flariies 
of light. The popular idea in regard to this is that the atmosjAero 
at such times contains more electricity than at others; but these 
appearances are not due to the variation of the electricity in the 
atmosphere, but simply to the less amount of vapor which is present. 
When the clothes are rubbed together, one part becomes positive and 
the other negative, and in dry air the excitement increases -to such 
an intensity that the restoration of the equilibrium takes place by a 
visible spark ; but in the case of moist air the equilibrinm is !nlebl)y 
restorea as soon as it is disturbed, and no excitation is perceptible. 
Similar effects are observed on the dry plains of the western part 
of our continent ; in rubbing the horses or mules, sptaks of electri- 
city may be drawn from every part of the body of the animaL Per- 
sons in delicate health, whose perspiration is feebly exhaled, some- 
times exhibit electrical excitement in a degree sufficient to surprise 
those who are not familiar with the phenomena. But these exhi- 
bitions have no connection with animal electricity, and are merely 
simple illustrations of the electricity developed by friction in an at- 
mosphere too dry to permit the usual immediate and silent restoration 
of the electrical equilibrium. — From an article entitled ''^Atmospheric 
Electricity" contributed by Prof* Joseph Henry to Mc Report of the 
Smithsonian Institution^ 1859. 

LIGHTNING FIGURES. 

It is often stated that tree-like figures have been found on the 
bodies of men and animals struck by the electric fluid. In 1857, 
M. Andreas Poey, of the observatory at the Havana, brought the 
subject under the notice of the British Association. lie stated, 
among many other cases, that in August, 1853, a little girl was istand- 
ing at a window before which stood a young maple tree, " a complete 
image of which was found impressed on her body afler a flash of 
Hghtning." The subject has been recently examined by Mr. C. 
Tomlinson, of King's College, who has contributed a paper on it to 
the Edinburgh Philosophical Journal. He gives an account of ex- 
periments, during which ho discharged a Leyden jar on plates of 
window-glass previously breathed on, whereby various tree-like fig- 
ures were proauced, and in a wood-cut he exhibits one exceedingly 
like a gnarled oak. His theory is that the impressions referred to 
above are produced by the fio^ros which the lightning itself assumes 
in striking the earth, etc. M. Poey would roCcr their production to 
photograpny, in which the lightning is the efficient agent instead of 
the sun. M. Baudin proposes a new term for the branc'li of science 
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which 18 to include them, viz., keraonography, from keraunoe^ Greek 
iar thunder. 

isrmw PBOCBss op repining iron and steel by induced 

ELECTRICITY. 

At a recent meeting of the Franklin Institute, Mr. A. L. Fleury, of 
Philadelphia, gave some account of a new ptrocess attempted by him 
ior refining iron and steel by induced electricity. 

Afler noticing the well-known fact that we are able, throu|^h the 
decomposing power of electricity, to destroy the chemical afEnity br 
which certam substances are united, he stated *^ that Sir Arthur Wall, 
of England, was the first who used galvanic electricity for the purifi- 
cation of iron. Some twelve years ago he fully demonstrated the 
value of electricity as a refining agent, and had it not been for the 
trouble, expense, and danger connected with his process, it would 
doubd^ have found a speedy introduction. Mr. Wall used a large 
number of Smee's batteries and polar platina plates, in order to pre- 
cipitate the positive impurities on the negative pole while the metal 
was in its melted state, in a manner similar to the ordinary galvan- 
izing process." 

Mr. Fieury's erperiments had been made with a view of simplify- 
ing the process devised by Mr. Wall. 

** The use of the now celebrated KuhmkoriTs induction coil (an 
apparatus not yet discovered at the time when Mr. Wall secured his 
English patent) presented some new and difiercnt effects from those 
of the ordinary galvanic battery. While the galvanic current de- 
stroys the old and produces new chemical affinity, the interrupted 
secondary current smiply destroys the same, without producing the 
before-named effect of the continuous current. Before describing my 
erperiments with induced electricity, I have to digress to another 
subject, which, though it may seem somewhat abstract, is sdll closely 
connected with the same. 

" Wherever we notice a cellular or fibrous texture in organized 
matter, we invariably find the presence of nitrogen. In the plant 
as well as in the animal fibre, nitrogen appears as the most necessary 
constituent. Why should not nitrogen have something to do with 
the fibrous condition of metals ? The celebrated chemist, Fremy, 
in Paris, has lately proved beyond a doubt, that nitrogen is a neces- 
sary constituent of steel. I may perhaps succeed in proving that 
nitrogen is also necessary for the formation of the tenacious fibre in 
iron and other metals. I simply mention here this abstract idea 
because it seems to be somewhat connected with the experiments 
which I come now to describe." 

Mr. Fleury.then gave an account of a series of practical experi- 
ments he had undertaken, with a suitable induction apparatus. One 
of the most successfiil was upon a lot of old cast-iron, of which nine 
hundred pounds at a time were placed in a double puddling furnace, 
without cmders, and heated to the usual degree. The broken sec- 
<mdary electric current .was passed through the heated metal from side 
to side by means of two platina points, for about ten minutes only, 
during the stage of fermentation — the so-called ^* coming to nature " 
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of the iron. At the same time I introduced some nitrogenized hj- 
drogen in the form of a small quantity of carbonate of ammonia. 
The heat seemed to increase considerably, and the electricity passed 
in dense multiplied sparks from side to side. I found by seyeral 
successive experiments that the impurities of the iron, fi^eed from 
their former combination, boiled up, and, meeting the nitrogenized 
hydrogen, were carried off, either as volatile cyanides, or in yarions 
hydrogen combinations, leaving a fine fibrous iron in the furnace. 

The iron, afler having been balled, was passed through the well- 
known Bordan's squeezer, rolled, without re-heating^ into plates, and 
finally cut into nails. This would give to the manufacturer a say* 
ing of about five dollars per ton. 

NEW KIND OF ELECTRIC CURBENT. 

When pure water flows through a porous body, an electrical current 
is elicited ; a fact established by experiments, says M. G. Quincke, 
which may be stated concisely in these terms : — 

Some thirty layers of thin silk stuff were placed over each other 
and attached over one tube of the apparatus ; another tube was then 
adapted against the former, and the part separating them covered 
thickly with sealing-wax. Owing to the wide pores of the silk, con- 
siderably more water flowed through, under equal pressure, than when 
the clay plate was employed. The linen was used in the same 
manner. 

The other substances were applied in the form of powder, in a 
glass tube of the diameter of the above tubes. The ends of these 
tubes, the length of which varied, according to the substance em- 
ployed, from twenty to forty-five millims., were ground flat, and over 
them were placed disks of the silk stuff spoken of, to prevent the 
flow of the fluid carrying away particles of the substance under ex- 
amination. In the case of Bunsen's coal, the tube was closed with 
plates thereof 

Flatina was made use of in the spongy form, iron as filings. The 
glass had been reduced to powder on an anvil. Ivory and the vari- 
ous kinds of wood were employed in the form of sawdust. It was 
endeavored in vain to press water through a porous plate of wood, 
for the plate had to be luted in dfy ; and on becoming moist, even if 
cut perpendicular to the direction of the fibres, it warped so much 
that it broke the sealing-wax or the tube. 

The direction of the electric current was not changed by adding 
acids or solutions of salts to the distilled water, but it was consider- 
ably weakened thereby. — Poggendorff*s Ann. 

FORMATION OF THE GREEN MATTER OP LEAVES UNDER 
THE INFLUENCE OP THE ELECTRIC LIGHT. 

M. Herve Mangon, of Paris, has published the results of some ex- 
periments made by him, with a view of ascertaining whether the 
green matter of leaves, etc., would be formed when a ])lant was sub- 
mitted splely to the influence of the electric lii^ht. It is well known 
that a plant grown in darkness is devoid of green color, and it is 
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generally considered that the sun's light is essential to its develop- 
ment. From M. Mangon's experiments, however, it appears that 
the electric H^ht is equiuly capable of inducing its formation. 

The electricity was produced by an electro-magnetic machine 
worked with a steam-en^e. The light was obtained from a lamp 
with charcoad points. On the mormng of the 30th July, several 
flower-pots, eacn containing four ^ains of rye, sown respectively on 
the 24tn, 26th, 27th, and 28th of July, were placed in a larse space, 
perfectly secluded from external light, the pots standing about one 
metre from the electric lamp, and half a millimetre below the point 
of light. By the 2d of August all the plants had developed as well 
as if they had been in the open air, and all exhibited their natural 
green color. On the third of August the experiment was brought 
to an end. It is scarcely necessary to add that some correspondmg 
seeds ctowu in darkness for the same period were perfectly yellow. 

It fmlows from the above, that the electric light, like sunlight, is 
capable of causing the development of the green parts of plants. It 
has been previous^ shown that the light resulting from very intense 
combustion, such as results from pyrotechnic compositions, for in- 
stance, is capable of producing the same effect. 

ELECTBICAL MEMOBANDA. 

In September, 1861, the beautiful experiment was made of illumi- 
nating the famous Falls of Schaffhausen on the Rhine, thirty yards in 
height, by means of five electric lights. The effect is said to have been 
marvellous, especially when viewed through colored glasses ; the waves 
of the river resembled a sea of fire. 

Electric Light applied to Surgery, — One of the greatest obstacles 
to the success of a surgical operation is the scanty and imperfect light 
which, in some cases, is the surgeon's only guide, and is fraught with 
clanger to the patient. Thus the extirpation of a naso-pharyngian 
polypus is performed in almost absolute darkness, it being impossible 
to brmg a common light near enough to the patient without scorch- 
ing him. The problem, therefore, of finding a light which might be 
introduced into a cavity with impunity, remained still to be solved ; 
and, from a communication sent m some months since to the Academy 
of Sciences, by MM. Th. Doumoncel, Foussagrives, and Ruhmkorff, 
it would appear that this desirable object has at length been attained. 
Dr. Foussigrires, having long enterbdned the idea that tbe electric 
light might be advantageously applied to the purpose, communicated 
his views to M. Doumoncel, a distinguished electrician, who, calling to 
mind the effects of electricity in vacuo, as exemplified in Giessler's 
tubes, which, although traversed by the electric light, reveal no in- 
crease of temperature, conceived the following plan for turning this 
circumstance to account in surgical cases of the nature alluded to. 
A glass tube, having a very small bore, is bent into the form of a 
heux or screw (the smaller the bore the greater the brilliancy of the 
light) : by this means a kind of luminous cylinder is formed, which 
is sufficiently small to be conveniently introduced into a narrow cavity 
Thus the firat part of the problem was solved ; but the color of the 
light was yet to be determined, since this depends on the nature of 
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? '/■/./< /i of Klectricitif. — In a memoir translate^] in the E^/lo'h'.^^u^. 
O'.nii'L- M. II. Buff considers the analo/r oflLe '^>';. -<;'--? o:'ir.-r •:!■;■- 
fri'-iiy of friction and contact, and gives as the nr^ul'.'- of nMz>-.T/.4 
ex|ii.*riiiifnts his opinion that the contact of hr-terr/^frrieo^i- ■■;K'^rari'.<-- 
i> ihi' cause of the former. This conclusion is combat'.'.d bv th*: *-d- 
iter, M. A. De la Rive, who does not considtrr it to >>; fairlv 'ier'.«:d 
from the faL-ts related. He considers tliat the experiment: cri the 
generation of electricity by preanure. from which 31. 15 uf!' d-rl-.--. 
one of his principal argimiencs in favor of the coota/'-t th'-or/. ^.<r:A 
rather to prove that the origin of the electricity is mj^h core re!j&.*e'J 
to the molecular movements, which arise a.s mu'.-h from jtr*:—:r'', %f 
from rubbing, since, according to the nature of tLe-y; njov-::.'.er.*-. 
it is sometimes the positive, sometimes the negative fluid with wrJ-jh 
the two rubbed or pressed substances are charged. 

JSLECTBO-MOTIVE MACHIXE.S. 

Electro-motiTe machines depend on the power which soft iron po»- 
Besses of acquiring, under the influence of the electrify; cun^nt. an 
enormous magnetic power, and of losing it ini>tant!y that th'- '-t^rrerit. 
ceases to circulate, whereby a rotarj- motion of imm'-n^ie rajiidjty ]* 
easily produced. Unfortunately, tins attra/.-tion diminiish"-, T.%yA\y 
with the distance. To overcome this inconvenIen'':e. a di-'.ifj;.' ■-!'!.*-'] 
engineer, M. Froment, has devoted much time, and U:liev<M. th:>t 
wiuiin certain limits these machines may be made u.y:ful. We I'rarn 
fivm « memoir by \L De la Bive that a machine construct^ <A ei^fhty 
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electro-magnets in six frames and ten movable wheels making the 
contacts has given a power of fifly-five kilogrammes per second. 
M. De la BivC) however, does not think that electro-motive machines 
can be ever profitably employed in industrial pursuits, but points oat 
their advantage in regard to their avoiding the dangers of fire and 
explosion, as m the case of steam, and in requiring omy a voltaic bat- 
tery to put them in action. 

MAOXETIC PHENOMENA. 

M. Ruhmkorff has the following notice in the Comptes-Rendtts, vol. 
1, p. 166 : — " Ifa stay (bride) of soH^ iron be pressed agzdnst one of 
the poles of an artificial magnet, the soft iron is observed to beccxne 
hard, and it is more difficult to file. If the stay be removed, it loses 
its hardness and resumes all the properties of soft iron." 



NEW THEORY OP MAGNETIC CURBENTS. 

Prof. Challis of Cambridge, England, has put forth the theory that 
magnetic currents are induced in the mass of the earth by its rota- 
tion. These currents, he says, are subject to modification by the 
earth's movement of translation, and also by the want of perfect S3rm- 
metry in form. These deviations from symmetry determine the direc- 
tion of the magnetic streams, which appear from experiment to enter 
the earth on the north side of the magnetic equator and to issue from 
it on the south side. The earth is thus a vast magnet, the streams of 
which are of constant intensity, excepting so far as they may be dis- 
turbed by cosmical influence. In this matter the sun and each of the 
planets act their part. That of Jupiter is likely to be predominant 
on account of his large size and rapid rotatory motion, and the Pro- 
fessor says it is not a little singular that the periodic time of Jupiter 
should coincide with the magnetic period discovered by General Sa- 
bine. This period has been shown in this country to be the same as 
that of the waxing and waning of the sun's spots ; and it may very 
well be that the three are produced by the same cause. 



MAGNETIC DISTURBANCES CAUSED BY THE MOON. 

Prof. Airy, at the British Association, 1861, in discussing the mag- 
netic deviations apparently caused by the moon, gave as his opin- 
ion, that they followed the law of the double tides, having the same 
epochs. There was a double tide of magnetism every lunar day, fol- 
lowing the hours like the tides. There was, however, a considerable 
discordance in the results obtained for the several years of observation, 
though this did not destroy their value. No action of the iuoon as an 
independent magnet could produce this, and probably the influence 
was a reflected one from the magnetic earth. He also 'suggested that 
it was probable that the moon produced a double tide in the air, and 
if so \n the oxygenic part of it, and they were therefore justified, from 
the recent discoveries of Mr. Faraday, in expecting a magnetic dis- 
turbance twice a day. 
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THE HOST ADVANTAGEOUS FOBM OP MAGNETS. 

To ascertain this has been the object of a series of experiments hj 
Dr. Lamont, of Munich. Three determinations were required — the 
magnetic moment, the weight of the mass, and the moment of inertia. 
For this purpose Dr. Lamont procured hardened steel bars of various 
forms, magnetized them to saturation, and investigated every form by 
measurement for the above-mentioned determinations. The results 
are that narrow magnets are more advantageous than broad, thin 
than thick ; and consequently the most advantageous form is that in 
which breadth and thicKuess disappear and the magnet is transibrmed 
into a mathematical line — t. e., a so-called linear magnet — nn im- 
aginary one. Practically, there are two forms which appear advanta- 
geous — the flat, contracting to a point from the middle, and the ilat 
prismatic. Details are given of six series of experiments, also tables 
of results, and engravings of the various form of magnets employed. 

GALVANIC POLARIZATION OP BURIED METAL PLATES. 

In consequence of the disturbances observed in the telegraphic 
"Wires during the appearance of the northern lights in 1859, Prof. La- 
mont was induced to contrive an apparatus at the observatory of 
Munich, in order to examine more closely into the occasional motion 
of the earth's electricity, and to determine its magnitude and <lirection. 
For this purpose large zinc plates were buried on the north, south, 
east and west sides of the observatory garden, the north plate being 
connected with the south and the east with the west by means of 
copper wires brought into the observatory and connected with gal- 
vanometers. As Prof. Lamont, in testing the apparatus, remarked 
certain phenomena which he attributed to galvanic polarization, it 
appeared to Dr. Carl advisable to subject the matter to more careful 
examination and to obtain more accurate measurements. Through 
the wire that connected two of the above-mentioned zinc plates a cur- 
rent, which he calls the terrestrial current, was perpetually circulat- 
ing, the intensity of which was indicated by a fixed deviation of the 
galvanometer. Dr. Carl supposed that if a galvanic element were 
inserted in these conducting wires and again renewed, then, provided 
it caused no modification in the conductor, the needle of the galvano- 
meter would return to its former position ; but if, on the other hand, a 
state of galvanic polarization had been produced in the zinc plates, 
then the deviation of the needle of the galvanometer, after the re- 
moval of the element, would be greater or less than that exhibited by 
it originally, according as the direction of the galvanic current had 
been opposite to, or the same as that of the terrestrial current. On 
trial, the latter result exhibited itself so unmistakably that no further 
doubt could be entertained of the occurrence of galvanic polarization. 

INTERESTING OBSERVATIONS ON ELECTRICAL PHENOMENA. 

At a recent meeting of the American Academy, Prof. Wm. B. 
lU^ers contributed the following observations relative to certain 
electrical phenomena. 
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The beautiful pbenomcna of electrical light in varied gases, as 
exhibited in the electrical egg and Gassiot's and Oei^er^s vacuum- 
tubes, afford many interesting subjects of inquiry. As tfao oohnr oi 
the light is dependent on the specific nature of the ffas, and as Uiis il 
reduced to an extreme degree of rarefaction, wo havie a moans in 
some cases of identifying such substances when their quantity is so 
minute as to def^ all other means of detection. "With tubes of riien- 
der bore, affording;, as has been seen, a light of great intensity, we 
may obtain a brilliant prismatic i^tectrum, whicn, as Fliicker has 
shown, is marked in each case by some characteristic peculiarity; and 
with the same arrangement we are able to trace the cnemical chaises 
which the enclosed -gas or vapor undergoes while subjected to the 
electrical action. 

Perhaps the most important observations in this connection aare 
those recently made by Gassiot, whose ingenious application of the 
absorbent power of potassa has enabled mm to approximate more 
nearly to an absolute vacuum than any pre\ious experimenter. In a 
tube thus prepared, he has found that the gas may be so excessively 
i*arcficd as to be unable to transmit the current, at this stage ceasing 
to be luminous. We may therefore conclude that the old notion of a 
vacuum being a good conductor, which was founded on the electric 
illumination of the Torricellian space, is entirely erroneous, and that 
in all cases conduction is dependent on the presence of some form of 
ponderable matter. 

Adverting to the new evidences which these and other recent ex- 
periments afforded of the electrical character of the Aurora, Profes- 
sor llogers called attention to the action of a magnet on the electric 
light, and more particularly to its power of arranging the illumination 
in meridional bands, and impressing upon them a movement of rota- 
tion, as exhibited in De la Rive' s experiment ; and mentioned the in- 
genious suggestion of Grove, that the height of the aurora above the 
earth's surface might perhaps be inferred from a knowledge of the 
degree of rarefaction at which like luminous effects were obtained in 
the vacuum-tubes. 

In connection with the fluorescent influence of the electric light, 
he mentioned the fact, that during the brilliant auroral displays of 
August and September, 1859, he found that a solution of sulphate 
of quinine showed its characteristic fluorescence quite distinctly 
when exposed during the height of the illumination. 

Prof. Kogers stated that he had obtained a strong photographic 

Eicture on a collodion plate, from an electric flash, in less than 
alf a second of time; and adopting the estimates of Wheatstone 
for the time an electric spark requires for transmission, a photo- 
graphic impression had been obtained from an electric light less than 
ITmro' ^^ ^ second in duration. 

ELECTRO-CHEMICAL COLORATION. 

In a memoir recently presented to the French Academy of Sciences 
by M. Bccquerel, on electro-chemical coloration, the author stated, 
that Priestley was the first to obtain colored rings by means of electri- 
city, by receiving strong charges from a battery, with surface of 
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about two square metres, on metal plates, by means of metallic points 
directed perpendicularly to their surface. 

NobiK, in 1827, afterwards produced colored rings on platinum, 
gold, silver, and brass plates, by putting them in communication with 
one of the two poles of a voltaic pile, plunging them into metallic and 
non-metallic solutions, and then by directing perpendicularly to their 
surface a platinum point connected with the other pole. With posi- 
tive silver, for instance, and solution of sea-salt, he obtained a series 
of concentric circles surrounded with varied irises, the tints beine 
slightly dimmed by contact with the air. On heating the plates aU 
the rings took a red tint. 

M. Becquerel stated, that he b^an to study the electro-chemical 
coloration of metals in 1843 ; his chief object bein^, not to produce 
. colored rings, but to deposit on plates of gold, platinum, copper and 
silver, thin and unifbrm layers of peroxide of lead, presenting suc- 
cessfully, according to the duration of the operation, which was gen- 
erally very short, the rich colors of the spectrum. The operation 
consists in plunging into an alkaline solution of protoxide of lead 
the piece to be colored, put in connection with the positive pole of 
a voltaic pile charged with nitric acid and composed of many la^rcrs 
of {^tes, and closing the circle with a platinum wire in communica- 
tioQ with the negative pole, and of which but the point, which alone 
touches the alkaline solution, is continually in motion. In contact 
with the object to be colored, the protoxide of lead, which forms the 
positive electrode, super-oxidizes, becomes insoluble in the alkali, 
and deposits itself on the surface in slight adherent layers, producing 
the color of the thin plates. Air and light gradually fade these 
colors — a disadvantage which may in great measure be avcnded by 
covering the colored surface with alcohol varnish, which acts but very 
slightly on the peroxide. With a little practice all the tints desired 
may be given to a large object with hollows and projections, and 
each part painted with the appropriate color. M. Becquerel then 
described in detail a process discovered by himself by which these colors 
may be rendered permanent. 

SiNGXn[iAB PBOPEBTIES OP WAY's ELECTRIC LIGHT. 

The following facts respecting Way's electric light (for description 
of which see Annual Sci. X>«., 1861, page 108) are derived from the 
columns of the London Photographic News. The light which is ob- 
tained from the fluid mercury poles in Professor Way's arrangement 
is of a very peculiar character, unlike the ordinary electric light, 
which, as our readers are aware, is produced between two carbon 
poles, and contains at least as many different colored rays as sunlight 
itself. The mercurial light consists of only six definite homogeneous 
colors, each occupying a particular space in the solar spectrum, and 
having wide black intervals between them. The carbon electric 
light will thus illuminate any object with the exact color which it is 
best able to reflect ; but with the mercury light it is Hobson's choice, 
— the object must either reflect one of tne six colors evolved by the 
light, or it must remain in darkness. The colors are as follows : — 
First, at ibe lowest end of the spectrum comes a brick-red tint, next 
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to this is a strong yellowish orange, then two emerald green colors 
nearly touching ; aflcr these, and at some distance off, is a rich ultra- 
marine blue, and lastly a violet. So far relates to color; but the rays 
evolved from the luminous mercury do not end here. Beyond the 
violet is another intensely energetic ray, but which, to be rendered 
apparent to the limited range of the eye, must be received upon some 
fluorescent screen, such as a piece of paper washed over with a solu- 
tion of sulphate of quinine, or allowed to fall on a sensitive collodion 
plate. This latter surface makes known to us some other interesting 
properties of this light. Not only will this invisible ray impress itself 
strongly upon the plate, but the last two visible colors, viz., the rich 
ultramarine blue and the \'iolet, are also seen to rival it in photo- 
graphic action. Beyond these are other rays, equally energetic in 
tliLMr actinic power, and mounting higher and higher into the almost 
unknown regions of this invisible and mysterious part of the spectrum. 
The mercurial electric light thus appears to be almost unique in its 
l)roperties, since, unlike other artificial lights, it is pre-eminently dis- 
tinguished by the intensity and number of its photographic rajs. Its 
peculiar properties will, however, obviously prevent its coming into 
general use at present. Thus, let any one imagine an assembly being 
illuminated with a light which is deficient in ninety-four per cent, of 
those colored rays which are usually met with in sunlight. Only 
those colors would be visible which were capable of reflecting the 
identical ray of the spectrum contained in the mercury light, and 
everything else, of whatever color it might be by daylight, would be 
totally black. Instead of having a thousand varied hues and tints to 
rest the eye upon, we should be limited to the six colors named 
above, and their combinations ; and any one who has considered for 
a moment how intimately any system of internal illumination depends 
for its success u|)on the facility of reflecting and showing up varieties 
of colors and tints, will at once see that a source of light, however 
brilliant and valuable, could scarcely meet with privafb or public 
approbation if it were so signally deficient in discrimination as to 
transform the warm glow of health on a fair girl's cheek to the 
ghastly and cadaverous hue of death. 

APPLICATION OF ELECTRICITY TO THE EXPLOSION OF GUN- 
POWDER. 

The following is an abstract of a recent lecture on the above sub- 
ject, delivered before the London Chemical Society, by Professor 
Abel, Director of the Chemical Establishment of the War Department 
(English) : — 

The lecturer commenced by giving a short liistorical account of 
the expenments instituted in this and foreign countries for the pur- 
pose of firing mines and cannon by electric agency, and referred to 
• particular methods of operation adopted by Colonel Verdu, in Spain, 
and by M. Savare, in Paris, and to veiy extensive operations earned 
on bv a system organized by M. du Moncel, at the port of Cherbourg- 
.by MM. Dussaud and Babattu, in 1854. Tlio Austrian system of 
employing frictional electricity, and results of great magmtude ob- 
tained with it, were also briefly referred ta 
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A description was then pven of the galvanic fune which has been 
of late employed for finng guns dunng their proving trials. It 
consisted, essentiaUy, of a quill tube, filled with compressed meal pow- 
der adapted to a wooden head, in which were arranged two small <'op- 
per tubes, with a fine iron wire connecting them, and surrounded with 
gunpowder. When, therefore, a galvanic current of sufficient power 
was made to traverse the thin wire, it became heated to redness, an<l 
fired the loose powder and the composition in the quill tube, whivb, 
being inserted in the vent or touch-hole of the gun, insured the iirni- 
tion of the whole charge. 

Among the inconveniences arising from the application of cloc- 
tricity derived from the voltaic battery were, firstly, the necesijity lor 
emplojdng two lengths of wire to complete the circuit, the tedious and 
difncult operation (in soldiers' hands) of charging the batteries with 
acid, and the inconvenience and risk of accident attending the trans- 
port of the necessary agents. 

An extensive series of experiments had been instituted at Wool- 
wich and Chatham, since 1855, by desire of the Secretary of State for 
War, by Professor Wheatstone and Mr. Abel, for the purpose of aseer- 
taining the relative merits of difiercnt forms of electricity applied to 
the explosion of gunpowder. 

The great improvements made in the construction of the induction 
ccSL apparatus by M. Ruhmkorfi*, rendered it desirable that experi- 
ments should be instituted, with small battery power, to obtain the 
effects of electricity of high tenaon ; and the results were considered 
80 satisfactory, that Mr. Abel pointed to this form of apparatus as 
possessing decided advantages for firing a great number of fuses simul- 
taneously ; in all cases, indeed, when the special nature of the opera- 
tion would warrant the use of a battery. 

A large magneto-electric apparatus, constructed by Henlev, with 
a lever armature, was the first instrument tried at Woolwich for dis- 
penring with the use of the voltaic battery. With this a great number 
of experiments were made in the endeavor to ignite gunpowder and 
other compositions of a highly inflammable nature. Little success 
attended these efforts until moistened gunpowder came eventually to 
be tried. This exploded, and led to the introduction of Mr. AbcFs 
first " magnet-fuse." In describing its general construction, the lec- 
turer called attention to the invaluable service rendered in these ex- 
periments by a particular form of insulated copper wires, manufac- 
tured according to his instructions, in which two thin wires were 
separately covered with a non-conducting coating, then laid side by 
siae, and thetfe twin wires further coated and bound up into one by 
an outer covering of gutta-percha. Whenever a cross-section is made 
in this the two copper wires are severed, and the terminals brought 
to view. Short lengths of this material were advantageously ap- 
'jfiied in the fuse-head, and placed so that the moistened powder rested 
on the bare terminals. Several hundreds of these quill-fuses w^e 
fired with the large lever-magnet with great certainty, the only fail- 
ures arising from mechanical defects in their manufacture. As a con- 
Tenient means of preparing the moist gunpowder in a state fit ^for 
priminff the fose, the ordinary fine-grained powder was saturated 
iri&aailiite alcoholic solution of chloride of calcium ; on exposure 
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to the air for a day or two tbe tsgaxit evaporated completely, and at 
the same time gave the deliquescent salt in the powder an opportu- 
nity of absorbing the necessary amount of moisture. The lai^ mag- 
net apparatus and a supply of suitable Aises c(»npo6ed a pfMiion of an 
equijgment fitted out during the late Chinese war for the purpoee of 
clearing away the obstructions in the Peiho river. 

Since that period an extended series of experiments has led to 
important improvements in the magnet-fuse. The piimmg compoB- 
tion is made more sensitive by the employment of a mixture of pnoi- 
phide and sulphide of copper and chlorate of potash) instead of die 
moistened gunpowder, and is now so readily ignited tiiat single fuses 
may be fired by the smallest magneto^lectric machines, sooh as the 
American apparatus (a six-inoh horse-shoe magnet and rotating ar- 
mature), recently introduced for medical purposes. 

Professor Wheatstone, who has been associated with Mr. Abel 
throughout the course of these experiments, has contrived a very 
ingenious and portable form of magneto-electric in^troment, called 
hy him the *^ magnet exploder." This will fire a number of fuses, 
either simultaneously or in succession, according to 1^ arrangement 
of wires employed, on merely turning the handle of the instrument 
and pressing the stud or key, when the requisite velocity of the revo- 
lution of the magnet-armatures has been attained, and the precon- 
certed signal given. For the purpose of establishing metallic cammn- 
nication between the magnet-nises and the ** exploder," on« insulated 
wire ia all-sufficient; this need be but of small size, and, being led 
out from the machine, is inserted into one eye of the fuse-head ; the 
other requires merely to be connected with the ground by a short 
length of ordinary copper wire attached to a small metallic plate 
buried in the earth close at hand. All that remains to be done in 
order to complete the earth-circuit is to connect the second binding 
screw of the " exploder ** with the ground beneath, using a similar 
plate, or, more conveniently, a short wire passed under and dug in 
with a spade. In the event of a number of charges requiring to be 
fired simultaneously (frequently the case in engineering operations), 
the distant extremity of the main wire is placed in communication 
with a corresponding number of short branches of insulated wire, each 
leading to a mine ; the juncture of the main wire with the branches 
is effected by twisting the bare ends together with pliers, binding the 
joint round with fine copper wire to insure proper connection through- 
out, and then simply covering it with sheet caoutchouc or water-proof 
canvas, to maintain perfect insulation. The ground wires of the series 
of mines are, for greater certainty, collected into one, and secured as 
a single earth connection. With ordinary attention bestowed upon 
the repair of any injuries which the insulated wire may accidentally 
sustain in the course of rough usage, no difficulty is experienced in 
directing the operations at a great distance from the scene of the ex- 
plosion. The use of ordinary uncovered wire, supported above the 
ground on poles or stakes, provided with insulators, was referred to 
as another means of conveying the magnetic current to a distance. 

The modifications rendered necessary in the general arrangements 
for the carrying out of submarine explosions were briefly described. 
The obstacles in the way of success were represented to be groater 
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in tiin class of q[)emtioii8, especiallT wben mope than one ehiu^ has 
to be fired, on account, firstly, of the increased difficulty in thor- 
oughly insidating the conducting wire and the necessary conneftion ; 
and, secondly, because of the flowing in of the water upon the bared 
poles immediately after one or two in the series were ignited, thus, 
Dy completing the circuit, preventing the explosion of the rest The 
charge of powder was enclosed either in a tin canister or a Mackin- 
tosh oa^, with a fuse in the midst, and connection established with 
the insulated wire on the one hand, whilst the other pole was placred 
in communication with the metal of the canister, or brought out into 
the water in the case of the vulcanized India-rubber bag. 

THE AlJfiOBA OF SEPT. 2, 1859. 

Professor Loomis thus locates the geographical position of the cele- 
brated aurora of Sept. 2d, 1859 : — 

It formed a belt of li^ht encircling the northern hemisphere, ex- 
tending southward in iftrth America to lat. 22i°, and reaching to 
an unknown distance on the north ; and it pervaded the entire inter- 
val between the elevations of fifty and five hundred miles above the 
earth's surface. This illumination consisted chiefly of liuninous beams 
or columns, everywhere parallel to the direction of a magnetic needle 
when freely suspended; that is, in the United States these beams 
were nearly vertical, their upper extremities being inclined south- 
ward at angles varying from 15° to 80°. These beams were, there- 
fore, five hundred miles in length, and their diameters varied from 
five to ten and twenty miles, and perhaps sometimes they were still 
greater. 

These beams were simply illumined spaces, and the illumination 
was produced by a flow of electricity. That this illumination was 
produced by electricity is proved by the observations of the mag- 
netic telegraph. During these auroral displays, there were devel- 
oped on me telegraph wires electric currents of sufficient power to 
serve as a substitute for the ordinary voltaic battery. That the 
agent thus excited upon the telegraph wires was indeed electricity, 
is abundantly proved. 

Professor Loomis also states that it appears from the result of his 
observataons that the remarkable auroral display which prevailed 
throughout a large portion of the nprthem hemisphere from Aug. 
28th to Sept. 4th, 1859, was accompanied by a display about equally 
remarkable in the southern hemisphere ; and the periods of gi-eatcst 
brilliancy were nearly contemporaneous in both hemispheres. It ali<o 
appears, from examining the records of the British Magnetic Observ- 
atory at Hobarton, in Van Dieman's Land, running through a series 
of years, that every time that an aurora has been seen in the horizon 
of Hobarton an aurora has i^peared the same day in the northern 
bemisphere, or at least such extraordinary perturbations were ob- 
served as are almost certain indications of the presence of an aurora 
in positions more or less distant. If the number of these coincidences 
were not as yet too few, we should naturally be led to admit that an 
extraordinary aurora in the southern hemisphere is always accom- 
panied by one in the northern ; in the same way as all vie causes 
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wliich affect the magnetum of one pole of a magnet equally afiecC 
that of the other pole. 

8ACBIFICIAL HBTALS. 

It is a fact perfectly well known to chemists, bat one which mechaa* 
icians have not heeded nearly so much as it deserves, that when two 
metals are retained in contact, and conjointly exposed to chemical 
influences during long periods of time, one metal sacrifices itself to 
ensure the other's preservation. The history of ships' copper sheathing 
shall be taken as our first illustration of the sacrificial metallic function- 
Sir Humphrey Davy, as is well known, devised a method of checking 
or altogether obviating the destructiou of ships' copper sheathing. He 
accomplished this by attaching to the ship's bottom, at suitable inter- 
vals, slabs of the metal zinc, and which he called protectors. Pro- 
tectors they were, in the following manner: The zinc rapidly 
corroded, and was lost ; but, so long as any zinc remained for the sear 
water to act upon, the copper remained untouched. So far as 
copper preservation is concerned, the method adopted must be pro- 
nounced efficient. Practically, it failed, indeed, to secure the advan- 
tages described, but not for any reason that concerns us here. It 
was found that when copper no longer slowly dissolved, it ceased to 
be a poisonous metal. Barnacles and seaweed attached themselves, 
just as they might have done to an uncovered wooden bottom ; and, 
moreover, owing to a galvanic action set up, the ship's copper was 
rapidly fouled by a deposition of magnesia and lime, precipitated from 
the magllc.^Ian and calcareous soluble salts always present in sea-wa- 
ter. Failing, then, to achieve what was intended by it, the copper- 
protecting process of Davy ceased to be employed ; but the failure of 
it is that wliich alone concerns us here, as illustrating what we would 
wish to convey by the words " sacrificial metal." 

Take, as the next example, the illustration afibrded by the setting 
of an iron paling-rail in a bed of lead. The most casual observation 
as one passes along the streets of a city may be made more preg- 
nant with facts bearing upon this matter than the longest homily. 
For a time, varying as to length with locality, extcmal influences, 
and perhaps, in some degree, on the varying quality of the iron and 
lead brought into contact, both metals remain sound. But after a 
time decay inevitably sets in, and, when once commenced, inarches to 
the issue of final destruction with wonderful rapidity. The remark- 
able fact is that both metals do not decay simultaneously ; it is the 
iron which corrodes, whilst lead — the sotler metal — remains intact. 
Let the mechanician do what he will, this result cannot be prevented ; 
a law of nature having decreed the sacrifice, it must and will be 
achieved. 

Our next illustration shall be onlinary tin plate — iron coated 
with tin, as is well known. Well, what sort of destruction is set up 
when tin plate has been exposed for a lon^ duration of time to the 
atmosphere ? Is the tin destroyed ? does it tarnish, even ? Never. 
Iron is the sacrificial metal here ; and as surely as the iix)!! is any- 
where exposed, it perishes, crumbles, and dissolves away, with de- 
structive rapidity. The rate of destruction of iron totally unprotected 
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IS fliow hj comparison with that which ensues when, owin^ to a flaw 
or disintegration of the covering tin envelopCi atmosphenc agencies 
caaie into plaj upon the underlying metaL 

But the case we most particularly wish to direct attention to, is the 
result of bringing zinc into contact with iron, and retaining the two 
metals together over Ion? periods, as ma^r be seen in the so-called gal- 
vanized iron. Under this latter disposition zinc becomes the sacrifi- 
cial metaL Not on^ particle of iron decays so long as atmospheric 
dcstmctiye agents can wreak their dissolution — so to speak — on the 
protective zinc. Nor does this protection altogether depend on a 
complete covering of the iron. Flaws and imperfections there are, 
and necessarily must be, through which, quite down to the iron, de- 
structive agents, always present in the atmosphere, must penetrate. 
They do not act upon the iron, nevertheless, so long as a sufficient 
expanse of protective zinc surface remains ; and this simply because 
a Amdamented law of nature forbids their doing so. — London Me- 
chanical Magasnne, 

NEW APPLICATION OP ELECTBICITY. 

Mr. Siemans, the well-known English electrician and physicist, in 
a late communication to the Philosophical Magaziney thus describes 
a striking and most fortunate application of a known fact in electri- 
city. We usually figure this agent as a fluid, and somewhat grossly 
imagine it to pass through conductors as water does through pipes. 
The ^nnbol does no harm so long as we know that it is a symbol ; and 
the friction of a liquid in passing through a narrow pipe, answers, 
perhaps, sufficiently well to illustrate the resistance encountered by 
an electric current in passing through a wire. The longer the wire 
is, the greater is the resistance ; and wires of the same thickness and 
length, but of difierent chemical constitution, oflcr diflcrent amounts 
of resistance to the passage of an electric current. A wire of plati- 
num, for example, one yard in length, will throw the same obstacle 
in the way of a current as a wire' of silver twelve yards in length and 
of the same thickness. But besides difierence of dimension or diflcr- 
ence of chemical quality, there is another circumstance which influ- 
ences the conductive power of a wire, and that is its temperature. 
As a general rule, when the temperature of a wire augments, its 
resistance to the passage of an electric current augments, or, in other 
words, its conductivity becomes diminished. We can express the 
refflstsince of any wire in numbers referred to a fixed standard. We 
can also 'determine with the utmost exactness the augmentation of 
electric resistance due to any given augmentation of temperature. 
Conversely, we can accurately infer the increase of temperature from 
the increase of resistance ; and this is the principle which Mr. Siemans 
has so happily applied. He had charge of the Rangoon and Singa- 
pore telegraph cable, and was led by previous observation to surmise 
that a spontaneous generation of heat sometimes took place when 
large lengths of such cables are formed into coils. He was, therefore, 
anxious to keep himself acquainted with the temperature of the inte- 
rior portions of his coil, but could not, of course, introduce ordinary 
thermometers there. He introduced, however, between the layers 
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of the cable, at regular intervals, Buitable ccnls of eopper wii«| the 
resistance of which, for a Ions series of temperatures, had been detei^ 
mined beforehand. The ends of these c<^per coils issued into tbs 
air, so that they could be connected at any time with a loitaUe 
apparatus for determining their resstance. Now, Mr. Siemans foond 
that although the outi'r portion of the coil of cable had a temperatore 
not sensibly higher than that of lur, the wires which he had placed 
within the coil showed a steady augmentation «f resistance, from 
which he inferred that the caUe was heating witliin. He waited 
until the augmcnt-ed resistance indicated an increase of temperature 
from sixty to eiglitv-six deCTces. Had he waited much longer, the 
cable would probably have been destroyed. Some of those to whom 
he communicated his conclusions regarded them for a time as the 
mere refinements of theory ; but all their doubts were diaedpated when 
a quantity of water, at a temperature of forty-two degrees, thrown 
upon the top of the cable, after passing through the inner portions 
of the coil, issued from its bottom raised to seventy-two aegrees! 
The precise cause of this generation of heat has not, we believe, been 
yet determined. It may be due to some chemical action in the gutta- 
percha ; but it may also be duo to the gradual rusting of the iron 
which encases the cable. The rusting of iron is really the burning 
of iron ; but this burning, under ordinary circumstances, is so slow 
that the heat generated is all dissipated in the air. But if thia dis- 
sipation be prevented, it is easy to see that such an accumulation 
may take place as would produce the effects observed by Mr. Sie- 
mans, and still worse effects, if not guarded against in time. Were 
the human skin, for example, an envelope impervious to heat, which 
prevented the escape of the warmth generated by respiration, each 
of us would very soon act the part of a Pepin's digester upon his own 
bones, and boil them into jelly. Who can say what injury was 
done to the gutta-percha covering of the Atlantic cable through 
ignorance of the fact, observed so opportunely in the case of that 
of Rangoon and Singapore ? 

SUBMABINE TELEGRAPHS. 

From a report on the condition of submarine telegraphs, recently 
issued by the London Board of Trade, we derive the following infor- 
mation : — 

Up to the present time, 11,364 miles of submarine telegraphic 
cable have been laid ; but only about 3,000 are actually w^orking. 
The lines not working include the Atlantic, 2,200 miles ; the JKed Sea 
and India, 3,499 miles; the Sardinia, Malta and Corfu, 700 miles; 
and the Singapore and Batavia, 550 miles. The committee give a 
succinct history of these, as well as of all the others, and state tlieir 
conclusions. The failure of the Atlantic is attributed to " the cable 
having been faulty, owing to the absence of experimental data, to 
the manufacture having been conducted without proper supervision, 
and to the cable not having been handled after manufacture with 
sufficient care;" and they add that "practical men ought to have 
known that the cable was defective, and to have been aware of the 
locality of the defects before it was laid." The lied Sea and India 
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fittlare .is considered to be attributable to the cable having been de- 
signed '* without regard to the conditions of the climate, or the char- 
acter of the bottom of the sea over which it had to be laid, and to 
the insufficiency of the agreement with the contractor for securing 
effectual supervision during manufacture and control of the manner 
of laying." 

Looking at these circumstances, and similar ones in connection 
with other lines, the committee point out that the failures in every 
case are assignable to defined causes which might have been guarded 
against 

In regard to the best material for conductors, the committee state, 
that after much experimentation, no substance has been found which 
added to pure copper will increase its conducting power. 

As regards the material for covering telegraph cables, it 
appears that India-rubber was almost the first substance that had 
TOen used for covering overland wires ; and the report says " it is 
remarkable that the first really efficient insulating substance that 
was used, after falling into disuse, should be now again brought 
£)rward. As in the copper for the conductor, so India-rubber ap- 
peared almost specially intended for the purpose of insulation. It 
possesses insulating qualities of the highest order. It is tough, highly 
elastie, of less specific gravity than water, easily manipulated, ex- 
tremely durable under water, nearly impervious to moisture, and 
it appeared on its first introduction as though nothing further could 
Jb« defflred." 

The reason set forth for its disuse is stated to have been defective 
application. Afler the first failure of India-rubber, gutta-percha was 
introduced to take its place ; and up to the present time it has been 
used as the chief insulating agent. 

The report states that the committee made numerous experiments 
with both India-rubber and gutta-percha as a coating for submarine 
cables. It was found that pressure consolidated the material and im- 

? roved the insulating qualities of both gutta-percha and India-rubber, 
temperature was found to produce a marked effect upon these sub- 
stances in relation to the insulating powers. Thus, with the gutta- 
percha, the insulation was not hsuf as sood at a temperature of 
seventy-five degrees Fah. as at fifby-two degrees, and not one-fourth 
as good at ninety-two degrees. At a temperature of thirty-two 
degrees its insulating qualities were three times as good as at fifty-two 
degrees. At a temperature of one hundred and thirty-two degrees, 
gntta-percha-coverea wire was entirely spoiled. Temperature does 
not i^ct India-rubber so much as gutta-percha. 

Both these substances, however, were found to be porous under great 
pressure in water, and this seems to be the great difficulty to over- 
come so as to make them more perfect insulators. 

In conclusion, the committee repeat their belief that the exercise 
of due care might have prevented all the unsatisfactory results that 
have thus far attended this hrc^nAi of enterprise, and that if proper 
regard be henceforth bestowed upon the question the results will 

Srove as successful as they have hitherto been disastrous. The evi- 
ence appended is extremely voluminous, and occupies five hundred 
and twenty pages. 

11 
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PBIYATE TELEGEAPHS. 

The establisbment of private telegraph wires in Great Britain k 
becoming quite frequent, and a company, even, called the " Frivato 
Telegraph Company *' has been instituted in Liondon. 

Instead of having wires as in ordinary cases, they suspend from 
posts a rope containing a multitude of wires — perhaps thirty, or, if 
that is not enough, forty or fifty, or more. One feature or sndi a 
plan is, that nil parties can have a telegraphic communication at a 
very reasonable rate. The expense of erecting telegraphs according 
to the ordinary s^'stcm is about sixty-five pounds per mile ; but by 
the plan proposed by the new company, of multitudinous wires, partiei 
were enabled to rent a wire at a sum of four pounds per nule per 
annum. Therefore, merchants residing one, two, or three miles 
from their places of business, or having pUees of business so far apart, 
can have private communication at either four, eight or twelve pounds 
per annum. Another great feature connected with the estabUshment 
of this company is this, — the apparatus is so simple, that parties require 
no instruction in the use of it. To send a message it is only necessair 
to press the key opposite any of the letters of the ordinary English 
alpnabet, which are marked on an index, and by turning a little handle 
the message is immediately transmitted to a corresponding instrument 
at the other end. Another thing connected with the instrument is iha 
total absence of battery power, the current being produced by tnmiiw 
a piece of soil iron near a mamiet. The power oeing so generatedy 
and the magnet not being liable to deteriorate, the instrument is 
at all times in perfect order. People might leave their houses fo? 
six months, and when ihey went back they would find it in order. 

In Manchester, Mr. W. Fairbairn, the eminent engineer, had con- 
sented to carry out the principles of the company, and Professor 
Wheatstone had undertaken the management in London, where it 
was intended to have wires erected between the Houses of Parliament, 
the Exchange, and all the principal newspaper offices. 

THE ATLANTIC AND PACIFIC OVERLAND TELEGRAPH. 

One of the most important events in the scientific or commercial 
history of the past year (1861), has been the completion and success- 
ful operation of a line of telegraphs across the North American con- 
tinent, between the Atlantic and Pacific States. The inception of 
this enterprise dates from 1859, when the project was brought before 
a convention of representatives of the vanous telegraphic companies 
of the United States, and application to Congress for assistance in 
completing the work agreed on. Such application was duly made, 
and in June, 1860, Congress passed a bill authorizing and directing 
the Secretary of the Treasury to advertise for proposals to carry a 
line of telegraph to California, across the continent, within two years 
from July 31st, 1860, securing certain privileges to the government 
and to the proprietors of the line. 

Mr. Cobb, who was then Secretary of the Treasury, did not favor 
the project ; and the telcCTaph companies seem to have been averse 
to entering the field or ri&ing money on the enterprise. In August, 
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1860, after the law Iiad passed, a meeting of the directors of the yari- 
Qfos telegraph companies in the country was held in New York ; and, 
after some deliberation, a resolution to unite and co-operate for the 
oanstmction of a Pacific tele^aph was rejected, and another passed 
instead, declaring it inexpedient to embark in the enterprise, but 
eonsenting that any of the parties who chose might do so. 

When the notice for proposals was advertised by Secretary Cobb, 
Mr. Sram Sibley, President of the Western Union Telegraph Co., 
who was really the proposer and author of the whole enterprise, put 
the question to the directors of his company whether they would au- 
thorize proposals to be sent in ; and so formidable and unpropitious 
did the undertaking appear that it was favorably carried only by a 
Biiffle Tote. 

After long and tedious delays on the part of Secretary Cobb, the 
contract to l)uild the line was awarded, on the 20th of September, 
1860, to Mr. Sibley, the President and representative of the Western 
Union Company. Here we may add that this company at once as- 
sumed the contract, and furnished all the money expended on the 
line east of Salt Lake. 

They at once dispatched one of their number, Mr. J. H. Wade, of 
Cleveland, to California, to confer with parties on that side and per- 
sons who had travelled the various routes, and determine where and 
how to build the line, as also to make such arrangements with the 
companies on the Pacific, or such of them as mi^ht agree, either for 
a business connection at the then terminus of their lines, or to induce 
them to extend this way. After various discussions, the route was at 
laft settled on; the California companies covenanted to assume the 
construction of the line to Salt Lake with all dispatch, and if possi- 
hLe as soon as the eastern section should be completed to that point 
— an undertaking which they honorably performed, reaching Salt 
Lake but a few days later than the Western Union party. 

It was not an easy matter to determine the route, and there were 
even different opinions as to the kind of line to bo built. Some fa- 
vored undei^round wires, some the usual pole line. The troublous 
aspect of afiSirs South induced the company at last to determine on 
a line to run by way of Fort Kearney, Fort Laramie, Fort Bridger, 
crossing the Rocky Mountains at the South Pass, thence to Salt Lake 
City, wence, .via Fort Crittenden, by the Simpson route to Fort 
Churchill, Carson Valley, thence over the Sierra Nevada Mountains 
to Place^rville and San Francisco — being substantially the same 
• route as that over which the present overland mail is carried. 

Mr. Edward Creighton was appointed superintendent of construc- 
tion in the eastern part of the line, and the California State Tele- 
craph Company got ready to commence operations on their end. 
From the known imperfection of underground lines, so far as they 
have been tried in £urope, it was decided to put the lines to the 
Pacific on posts, notwithstanding the deep snow on the mountains in 
the winter, the scarcity and expense of getting timber, its liability to 
be burnt with the grass on the plains, run down by buffaloes, or be 
stolen for timber and fuel. 

Mr. Creighton had already surveyed the proposed route, and was 
convinced ue poles could be maintained. The manner of his survey 
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is curious, and shows how much genuine enterprise was brought to 
bear on the construction. He started on the overland route alone, in 
November, 18G0 ; travelled most of the way on mule-back, with such 
company as ho could pick up on the road — journeying much of the 
way entirely alone. His object was to examine the route thoroughly, 
and, if possible, to see the Indians, and learn from them more of the 
country and its features and resources than could be gathered from 
a more rapid journey. lie started at a time when the Indians are 
most dangerous to travellers, because they are sufTcrin^ for food ; but 
instead of avoiding them, he took pains to go out of his way to meet 
them. lie got from them much valuable inibrmation as to the difTcr- 
ent routes, depth of snow on each, the kinds and quality of timber, and 
where to find it, etc. He came to the conclusion that, with the ex- 
ception of a few lawless, thieving Indians that dbgraco every tribe, 
thev are cpiite as harmless, when j)roperly treated, as many of the 
whites that go among them. lie afterwards employed some of them 
to aircompany tlie train while building the line, to herd and look after 
the stock, for wliich the most trusty of them are tlie best help for the 
purpose he could get. 

Mr. Crcighton reached San Francisco on March Ist, and immedi- 
ately returned to New Yoik by steamer with Mr. Wade. Tho out- 
break of the Sf)uthorn insurrection made the speedy construction of 
the line of greater importance, and no time was to be lost in setting 
together tho material. Accordingly the directors met at Rochester, 
and organized the company, April 17th, by electing J. IL Wade, 
prcriideut; II. Sibley, vit'e-pressident; and E. Creighton, superinten- 
dent ; after whicli nearly all the material had to be made. 

The wire to be used on the line was No. 9 galvanized iron wire. 
The insulators, wire, and tools were taken to Omaha, Kansas, at 
which place all the material of the expedition was gathered to start 
westward. 

With a remembrance of the manner of constructing telegraph lines 
in his mind, the reader will be able to judge of tlie labor required 
to set up two thousand miles of telegraph, through a wilderness in- 
habited only by Iniliaus and wild beasts, and parts of which are a 
dreary desert. Of the force employed on the Pacific side we have 
no knowledge ; but Mr. Creipjhton, for the line from Opiaha to Salt 
Lake, had four hundred men, fitted out with tents, tools and outfit for 
a hard season's campaign, in eluding rifles and navy revolvers for each 
man, with the necessary provisions, including one hundred head of fat 
cattle for beef. These were diaven with the train, and killed as they 
were needed. 

For transiK)rtation of material for the line and provisions for the 
Uttle army of workers, five hundred head of oxen and mules, with 
over one hundred wa^^oiis, were purcrhased by the company, and this 
not proving isufHcient, otlicr transportation was hired, making the total 
number of beasts of burden up to seven hundred oxen and one hun- 
dred pair of mules. When all was ready, the party started from 
Omaha, and set their first pole on tht^ 4th of July. The line was com- 
pleted to Salt Lake on the 18th of October, and the CaUfornia party 
reached Salt Lake six days later, on the 24th. 

They advanced at the rate of about te^ miles per day. The whole 
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fine is on poles, it bein^ thoa^ht best to cross rivers in tins manner 
rather than lay submarine cables. The wire used weighs three hun- 
dred and fifty pounds to the mile, which would make, for the line, 
firom Brownsville, Mo., to San Francisco, seven hundred thousand 
pounds of wire. The posts are good size, thirty to the mile, and more 
than half of them red cedar, the balance mostly of pine. 

The country is destitute of timber most of the way ; but the longest 
Stance that posts had to be hauled in any one stretch was two hun- 
dred and forty miles. As before stated, no submarine cables were 
used at river crossings ; but the wire was carried over sometimes on 
high masts, where common poles did not give sufficient height. On 
the high mountains, where the snow accumulates to such fabulous 
depths, the posts are extra large, and so high as to keep the wire 
above the deepest snow, and so near together that the wire will not 
break by the snow and sleet that will load upon it. 

Extra mule teams were kept alon^ with the train for carrying the 
men to and from the works, for hauling water for the men and ani- 
mals on the deserts, and other necessary running about, and the line 
was completed as the train moved westward. 

The line is worked by Morse's instruments. The cost of the line will 
average about $250 per mile, the whole cost not exceeding $500,000. 
Towards this the United States government pays $400,000 in ten 
yearly instalments, and the State of California pays $60,000. 

The section on the California side was built by Mr. Street, of Cali- 
fornia, and at about the same rate of progress, ten miles per day, as 
this side. 

The charge on the Pacific telegraph for a message of ten words, 
from Brownsville, Missouri, to San Francisco, is tlu-ee dollars. The 
charge for ten words from New York to San Francisco being now 
about »x dollars ($5,95), with the addition of forty-ei<^ht cents for 
every additional word, the public are already availing tnemselves of 
the fine to a considerable extent. The average number of messages 
per day sent over so far is about sixty, exclusive of news reports and 
government dispatches, the latter amounting to an average of four 
messages a day. 

The danger to the line. from Indian hostility does not seem so great 
as has been feared. The Indians have been conciliated, and some 
were employed to aid the regular force of workmen. One tribe has 
now the care of the stock which was used for transportation. 

The whole continuous stretch of telegraph wire across this conti- 
nent, between Cape Race on the east and ban Francisco on the west, 
is about five thousand miles. 

Its extremities comprise seventy degrees of longitude, making a 
difference in time of more than four and a half hours. The agents at 
Cape Race might send a dispatch forward at set of sun, and the news 
reach San Francisco while that luminary was still above the horizon. 
If a telegram were instantaneously sent over the whole line, it would 
reach San Francisco at a time, according to the clocks of that city, 
about three hours and fifteen minutes before the time at which it left 
New York, according to the clocks there. 

There is now in operation in California about two thousand miles of 
fine, extending soutn firom San Franciso to Los Angelos, and north 

11* 
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about the same distance to Yreka, connecting every town of impor- 
tance in the Siate. The line will probably bs extended within a year 
as far north as Vancouver, and from there Mr. Collins proposes to 
carry it along the north-western coast of America, and over to the 
eastern shore of Asia. 

In this proposed extension, the Russian government has exprened 
a great interest, and is ready to offer assistance and facilities. It has, 
moreover, already made considerable strides in the establishment ci^ 
system of telegraphy across the Asiatic continent, a line of telegraphs 
bein^ in the process of construction across the Ural Mountains to 
Omsk, which, connecting Europe with Asia, will be extended in 1863 
to Irkutsk, and will connect the Russian ports through the Sea of 
Japan and the Amoor. In the following year, it is expected that 
an uninterrupted telegraphic communication will exist between St 
Petersburg and the Pacific. So far, assuming that the projects of 
the Russian government will be realized, no difficulties seem to lie 
in the way of sending telegraphic messages with requisite dispatch 
from Europe to the shores of the Pacific Ocean. The Pacific Ocean 
as it passes northward gradually narrows itself till it terminates in 
the channel which separates the Asiatic and American continents. 
This channel, known by the name of Behring Straits, is at its nar- 
rowest point about fifty miles broad. Regarding solely from a sub- 
marine point of view the proposed line of telegraphic communication, 
this would seem the most favorable point at which to connect the con- 
tinents. The adjacent countries, however, clad in perpetual ice, are 
uninhabitable, and the establishment of telegraph stations, or aerial 
lines (wires supported on poles), across them would be impracticable. 
It is out of the (question, therefore, to go so far north. At a point fur- 
ther south, however, though the distance between the opposite coast 
is as great as that between Ireland and Newfoundland, opportunities 
are presented eminently favorable for the establishment of telegraphic 
communication. A range of islands, called the Aleutian Islands, are 
scattered over the intervening space. A telegraphic cable, it is con- 
tended, might with ease be laid down between those islands and the 
main land on either side. Two modes present themselves of accom- 
plishing this object. The one by making each island, as it is in turn 
traversed, available for the establislimcnt of aerial lines, and adopting 
the submarine system only where absolutely necessary, namely, in 
connecting the several islands with each other, and the group with 
the main land. The other consists in adopting the submarine system 
throughout, and carrying the cable along the coasts of the islands, in- 
stead of across them. The former plan is condemned as impractica- 
ble, and the latter proposed as the safest, though most expensive mode 
of proceeding. 

From this rapid glance, therefore, it will be seen that the idea of 
telegraphic communication with the Old World is in a fair way to be 
realized in the course of a few years. 
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SKLAnOia' BETWEEN 0X7B PEBOEFTION OF DISTANCE AND 

COLOB. 

The fact tliat a landscape appears moreyiyid in color, when yiewed 
by the eyes brought into an abnormal posidon, as in looking under 
the arm, etc., is well known. Some persons have attempted to explain 
ibis fact by the influence of an augmented pressure of uie blood upon 
the retina. In an easy reclining posture, where such pressure can 
hardly exist, I observe this heightening of tints with great distinct- 
ness, also by viewing the inverted image Of the landscape by total 
reflexion tlm)ugh a rectangular prism, the head being in its natural 
position. Dr. A. MUller with more probability has referred this 
i^earance to the diflerent acc(»nmodation of the eye for horizontal 
and vertical lines. To me it seems that this efiect is intimately con- 
nected with our perception or non-perception of distance. In gazing 
at landscapes, the ordinary habit of most persons, artists excepted, 
leads them to pay attention to the forms and distances (which alone 
have a practical value as objects of observation), and to neglect the 
color, particularly those portions of it which are subdued. When 
now by any means the mind is prevented from dwelling on distance, 
it is tlm>wn back on the remoinmg element, color ; and the landscape 
appears like a mass of beautiful patches of color heaped upon each 
other, and situated more or less in a vertical plane. 

1. A perpendicular position of the eyes reduces very consider- 
ably our perception of depth or distance, so that false estunates of it 
are formed by the eyes in this new situation. With the exception of 
objects in the foreground, all things seem to lie not far removed from 
the same vertical plane. 

The reason is partly to be found in the fact, that while in normal 
vision our binocular perception of depth is obtained by regarding 
vertical lines, trees, etc., in vertical vision the same objects, though 
instinctively sought, afibrd us no information. 

2. In normal vision with a single eye, there is certainly, in a 
binocular sense, no perception of depth, nevertheless the mind occu- 
pies itself with the idea of distance, and if the objects are familiar 
there is no augmentation of color perceived. By inverting the image 
of the landscape with a rectangular prism the objects fall into almost 
one plane, are diminished in apparent magnitude, and the mind, 
unable to trace distances through this maze, is forced to dwell on the 
mass of tints presented. 

3. With the erecting or inverting telescope, in proportion as the 
objects viewed are divested of the idea of soUdity or depth, can their 
more delicate tints be perceived. Objects, which in normal vision 
seem to us nearly without color, are best fitted for these observations ; 
a bare pile of stones and dry mud viewed through a telescope appears 
often like a richly tinted water-color drawing. 

It would seem probable that if we could add to paintings of land- 
scapes the element of distance, the mind, occupied with this, would 
no longer dwell on the richness of the tints. In confirmation, I find 
that cmored stereographs of landscapes, which out of the stereoscope 
seem exaggerated in tint, when placed in the instrument no longer 
appear too highly colored. 
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From the foregoing consideratioiis, tlien, it would appear thatwlien 
tlie mind is engaiged with the perception of distance, vnepreseneeii 
color is often overlooked ; its ab$enee may remain unnoticed from the 
tame caose ; for in uncolored stereographs of objects that are perfectlj 
familiar to the observer, it will sometimes be noticed, that thoee 
articles which do not greatly differ in color from the tint of the pho- 
tographic paper, are seen in the stereoscope with an approximatioii 
to their natural hues ; upon withdrawing the slide from the instm- 
ment no trace of such tint is perceived. Objects that are free from 
lustre, as well-worn carpets, answer for this purpose. That this 
should be the case with the tinted photographic representations of 
white objects can be explained of course in another wav. — Contribth 
ted to SilUman's Journal^ Sept.^ 1861, by Prof. O. ^. Rood, Trojf 
University. 

The chromatic effects here noticed by Prof. Rood are well seen 
in the ordinary camera and dark chamber. Thus the human counte- 
nance, when not florid, presents to the unartistic eye lew or no traces 
of pink or flesh color — but every one who has seen it in the camera, 
must have observed with what distinctness the image is colored. 
The same is true of familiar landscapes, when seen inverted upon the 
screen in a dark chamber. Here the neutral tints, which in nature 
are almost unnoticed by the common observer, stand out as distinct 
patches of color in the way so well described by Pro£ Rood. ~^Ed»» 
joumaL 

NIGHT TELEGRAPHIC SIGNALS. 

A plan for communicating between liofhthouses, forts, ships of war, 
etc. at night, has recently been invented by ^Ir. H. P. Tuttle, of the 
Harvard Observatory, Cambridge. It consists of a box about six 
inches wide and twelve long, with an aperture in front through 
wliich is seen a brilliant light. The aperture is provided with a cut- 
off which is worked by a lever, and the system by which the charac- 
ters are made is j)recisely the same as those of our Morse ti.*!egraph : 
different combinations of length, there being only two lengths, with 
the number of times the light is cut off, designating each letter of the 
alphabet, which are read by sight ; whereas, the same characters over 
a telegraph wire are read in our telegraph offices by sound. The 
distance at wliich the light can be read depends upon the qu ility and 
size of the lens, wliich is immediately behind the aperture. Tliose 
already experimented with are common dark lanterns, and are bril- 
liant enough to be read distinctly at a distance of three miles. Lamps 
can be made at a very slight cost which can be read ten miles with 
the naked eye, and by aid of glasses, twenty-five miles. 

Powerful lights can also bo used, whicili m.iy bo read twenty-fivo 
miles or more with the naked eye. Two telegraph operators, in 
connection with Mr. Tuttle, experimented at night Dotween the cu- 
pola of the State House, Boston, and the top of the Bunker Hill monu- 
ment, carrying on a spirited conversation without the slightest trouble. 
From ten to fifteen words per minute were transmitted with rough 
and imperfect machines. The rapidity of transmission can bo con- 
siderably increased by using machines of improved manuficture. 

It is not necessary for telegraph operators, exclusively, to operate 
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these machines, although they can operate much faster than others. 
Any man of ordinary intelligence and quickness of comprehension, 
by committing the alphabet to memory, could read and write slowly, 
and increase in rapidity as fast as ^^ practice makes perfect/' 

It has been remarked that, for war. service, many others than the 
correspondents would understand the lights ; but this obstacle to its 
introduction is very easily removed by transmitting dispatches in 
cipher, which is an easier method of sending the same amount of 
matter, and, at the same time, unintelligible to all excepting the cor- 
res|>ondents themselves. 



NEW ETB-SHADE — THE OCCHIOMBBA. 

Mr. Joseph Calkins, of London, has patented a transparent eye- 
shade (Occhiombra), which promises to be a boon to those who suQer 
from impaired vision, or temporarily from inflammation, or other irri- 
tating causes. 

Its general appearance is that of the usual shade, but more symmet- 
rical in its outhne. It consists of a very lijrht wire framework, fitting 
with a spring closely round the forehead, just above the eyebrows y 
and over the framework is extended an extremely fine transparent 
&bric of gauze or other material. A portion of the wire framework, 
almost invisible to the by-stander, rests upon the nose, passes close 
to the face under the eyes to the temples, supporting the fabric from 
the lower part of the shade, thus forming one large closed chamber for 
the eyes. 

The fineness of the fabric will be found to protect the wearer from 
wind, dost, and sun, but allows of sufHcient ventilation to keep the 
eyes perfectly cool ; and a lengthened opening at the top of the 
shade, not ooservable when worn, provides for the escape of any 
heat that may be engendered by violent exercise — thfe want of which 
is felt in the ordinary shade. 

The occhiombra can be placed and removed with the same ease as 
a pair of 8])ectacles, and is so light as to be scarcely perceptible to the 
wearer, being in weight about half an ounce. The fabric is sometimes 
doubled, to meet the requirements of those with weak or inflamed 
eyes, but is sufficiently transparent, in all cases, to enable the wearer 
to thread his way through any crowd with perfect comfort. 

The occhiombra will be found of great service in protecting from 
wind and ashes those who travel by railroad. Travellers in India and 
Egypt, and Alpine excursionists, will find it of inestimable benefit — 
the first as a protection from sun and sand, and the latter from sleet, 
wind, and the painful glare from the snow. It also relieves the angler 
from wind ana glare on the surface of the water ; but it will be found 
of especial service to ladies, and those who visit the sea-side, protect- 
ing them fr(Mn excessive wind and light, rendering it unnecessary for 
the former to wear a veil, and thus allowing free respiration of the 
pure sea air. 

The occhi(Hnbra docs not in any way interfere with the wearing of 
spectacles, and is manufactured in different colors, to meet the tastes 
of those who adopt it. 
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THE CLOUD-MIBBOB AND SUNSHINE-BEGOBDEB. 

I 

At tbe meeting of the British Association, 1861, Mr. J. T. Groddud 
called attention to the two above-named contrivances. The cloud- 
mirror was simply a mirror of a circular fprm with the pcnnts of the 
compass marked on its frame ; this, being presented face upwards to 
the skv, enabled a person to draw with considerable accuracy, at anj 
desirable moment, the configuration of the clouds relatively to tiie 
horizon and to each other. The sunshine-recorder was a piece of 
photographic paper placed in the bottom of a box blackened inside, 
the top of which had in the centre a small circular hole, throo^h 
which a slender beam of sunlight could be admitted to pass on to the 
photographic paper. When the sun did not shine no mark was left 
on the paper ; when it did, its varying diurnal course left a eorrcs- 
pondiuff line on the paper, its position marking the hours of sunshine, 
and its Drcadth and depth of shade indicating the greater or less radi- 
ating power of the sun. 

The President observed that he had once been shown a very 
simple sunshine-recorder. -It consisted merely of a hollow hem- 
ispherical wooden disk, concentric with which was placed a glass 
spheric lens, whose focal length was made exactly equsu to the radius 
of the wooden disk. As the sun moved along in its diurnal course, 
the concentrated light and heat burned a corresponding lino on the 
bottom of the disk, more or less intense the brighter or less brightiy 
it radiated, and altogether deficient when it was obscured by clouds. 

THE TBOCHEIDOSCOPE. 

This name has been given to a recent invention designed for dis- 
playing various effects of the combination of colors upon a novel 
principle — sope of them in a most brilliant manner. It consists 
mainly of a train of wheelwork, so arranged that by gently turning 
the handle the horizontal disk-table is made to revolve at varying 
speed, at the will of the operator, from fifty to two thousand revolu- 
tions per minute. In the centre of the disk-table is a carefully-fitted 
spindle, with a screw and flange at the lower end, and a shoulder at 
the upper end, just under which is a universal joint for adjusting the 
position of the topmost portion^ upon which the patterns or devices 
are to be hung when exhibited. Proceeding from the side of the 
instrument is an arm of brass, with a small appendage or hook at the 
top for receiving the strings of the patterns, and a sprinoj to act as a 
check upon the disks used in the protean experiments. The spindle 
is jointed near the top to give a peculiar vibratory motion to the pat- 
tern when fitted. As the spindle revolves it strikes the sides of the 
circular hole by which the pattern is suspended, and so imparts to it 
a shaking motion just sufficient to fill up the pattern with all the colors 
on the disk below, but then lost to the eye by its rapid revolutions. 
If the pattern were perfectly still, the colors would not appear ; but 
if allowed slight motion, as above described, the colors are reproduced 
upon the principle — that of images being retained upon the eye — 
wnich is thus elucidated in a very beautiful manner. — Described and 
figured in the London Mechanics* Magazine. 
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THE GONIOMETBOSCOPB. 

MM. A. Huray and H. Leile, of Paris, have patented an instm- 
ment denominated a goniometroscope, by the aid of which patterns of 
flowers, lace, and other small objects, can be multiplied and reflected 
at any given angle, from a triangle upward. The mstroment consists 
of wood, opening like a book. The two sides forming the case are 
liinged at the b^^k, so that when required they will stand on end, 
the back being in a vertical positicm. The sides are each covered 
on the inside with a thin sheet of copper plated with silver, and bur- 
nished. These serve as reflectors, and the reflection is intended to 
be made in the very centre of the pattern. A protractor — a half- 
circle marked ofi*in degrees — is secured at the top of one side of the 
case, at a short distance from the hinged back. By this the dificrent 
angles can be readily found, the protractor being held firmly by a 
small holder, having a regulating screw on the other side of the case. 
Through each side of the case, near the opening part, there pad^s a 
▼erticsd needle, having a head upon it. A screw is cut upon this 
needle, and it takes it into a thread in the hole of the case through 
which it passes. This needle is a little longer than the case, and by 
taming its head it can be made to enter the pattern and thus steady 
the instrument. When the angle is to be changed, or the instrument 
closed, the points of the needles are withdrawn into the case, by turn- 
ing their heads. By placing a pattern or design to be copied for 
sewed muslm work, or for pnnting so as to enlarge it, the pattern is 
placed on the table between the leaves of this case, and it is reflected 
nrom its polished reflectors upon a piece of prepared paper, set in 
proper relative position to receive it above. It is a convenient in- 
strument for those engaged in enlarging intricate designs for manufac- 
turing purposes. 

NEW MODE OF LIGHTING THEATBES. 

A new mode of lighting theatres has been introduced into the Im- 
perial Opera, at Paris, which appears to be a most excellent im- 
provement. The gas burners of the stage are placed under the floor, 
and the products of combustion are earned ofl* by glass chimneys and 
ventilating tubes extending to the roof. The luminous rays are col- 
lected by a double reflector, and transmitted towards the stage by an 
inclined opening. A piece of unpolished glass placed before this open- 
ing modifies the glaring effect of the light reflected from the polished 
sur&ce of the reflector. The combustible dresses of the actresses can- 
not come in contact with any of the gas jets thus arranged, and thus 
one cause of accidents is removed ; while the heat and poisonous pro- 
ducts of combustion are, at the same time, carried off by the arrange- 
ment of the gas jets. 

POLQB OP WATER. 

Water is usually considered to be colorless ; the blue or green color 
noticed when it is in large masses being attributed to impurities. 
From some experiments of Dr. Tyndall, wliich were recently exhib- 
ited at the Royal Institution by Dr. Frankland, it has been proved 
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that water is not so colorless as nu^ht be snpposecL A tin tabe, fifi 
teen inches long and three inches in diameter, was placed horiaoa- 
tallj on a Btan{ and half filled with water. The tube waa dosod tr 
plate-glass at each end, and a beam of electric light thrown throofn 
It Bj this means i|n image of the contents of the tnbo waa prmectad 
on a white screen. That portion of the tube which was filled wjth 
air allowed the rays to pass through unchanged in color, when ther 
formed a white semi-drcle on the screen ; bat the raya which rauM 
through the stratum of water were seen to have had a greeniin lifaia 
color communicated to them. The cdior was firand to Tary from a 
pure green up to a blue, according to the purity of the water. It k 
thus evident that the ctAcr of water is yery appredaUa; fin*, in a 
thickness of only fifteen feet, it exhibits a Tcry considerable amoont^ 

Dr. G. C. 'Wittstein, in a pa^r read before the Bavarian Academy 
on the color of water as found m nature, sums up as followa: •— 

Pure water is not coloriess, but of a Uue tint, which is not altered 
by the mineral ingredients present. Any deviation from the Une 
color is caused by organic substances, of the class tenned ulmic acids, 
held in solution by aukalies. In proportion to the quantities of thess 
organic salt^ the cdior reaches ftom a bluish green to yellow and 
brown. The amount of alkali determines of conise the -solnbility of 
ulmin and the shade of color, and is itself dependent on the nature 
of the bed or rock with which the water comes in omtact. As a 
general rule it may be assumed that running water is the softer the 
nearer its color approaches brown, and the harder aa it beeomes 
blue. 

SUBAQITEOUS EXPLORATIONS. 

A lor^ette for subaqueous exploration has been prepared hj Dr. 
C. M. Cresson, q£ Philadelphia. Its peculiarity consists in placing a 
Nicors prism of Iceland spar between the object-glass and the eye- 
piece, which removes the greater part of the bright light reflected 
from the surface of the water, and thus renders objects beneath war 
ter more distinctly visible. 

THE THBEE PBIMABY OOLOBS. 

The following is an abstract of a lecture on " The Theory of the 
three primary Colors," delivered by Prof. J. Clark Maxwell, of 
Eang's College, London : — 

Colors may be considered in their relation to the arts, to optics, 
and to physiologv. By mixing various pigments the artist is enabled 
to imitate the colors of nature, and to that object his study of colors 
is limited. The researches of the optician and physiologist have a 
far wider field. The foundation of tne theory of the composition of 
colors was laid bare by Newton ; ho showed that every color in na- 
ture is procured by the mixture in various proportions of the differ- 
ent kinds of lij^ht into which white light is divided by refraction. By 
means of a pnsm ho obtained a spectrum, consisting of seven colors 
— red, orange, yellow, green, tilue, indigo, violet ; of these, red, blue, 
and green have been termed primary. By means of a prism we can 
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analyze any colored light, and determine the proportions in which 
the different homogeneous rays enter into it, and by means of a lens 
we can recombine the rays and produce the original colored light. 
Newton devised a plan for finding out the colors of a compound, the 
quantity and quality of each color being given. Dr. S. Young origi- 
nated a theory that the three elements of color are determined as 
much by the constitution of the sense of sight as by anything ex- 
ternal to us. He conceived that three different sensations may be 
excited by light, bnt that the proportion in which each of the three is 
excited depends on the nature of the light; and conjectured that 
these three primary sensations correspond to red, green, and white. 
Sir David Brewster regards the actual colors of the spectrum as aris- 
ing from the intermixture of tliree primary kinds of fight —red, yel- 
low, and blue. Prof. Clark Maxwell, after referring to the above 
theories, proceeded to explain the instrument by which he had prose- 
cuted his researches. It consisted of a lon^ box or tube, fitted with a 
lens, and having adjustments for producing slits varying in width, 
whereby he was enabled to separate any parts of the spectrum, ancl 
recombine them. By means of this instrument he has been enabled 
to ascertain that mixtures of the blue, red, and green rays produce 
white ; blue and red, purple ; red and green, yellow, — but if the 
red predominates, orange ; while yeUow and blue produce white in- 
stead of green, as in the case of pigments. Professor Maxw(;ll has 
verified, and is still endeavoring to verify, his results, by obtaining not 
only the observations of persons of ordinary vision, but also of persons 
wholly or partially color-blind. He has arrived at the following 
among other conclusions: That there are three colors in the spec- 
trum, red, green, and blue, by the mixture of which colors chromat- 
ically identical with the other colors of the spectrum may be pro- 
duced ; that the orange and yellow of the spectrum are chromatically 
ec[uivalent to mixtures of red and green ; that yellow has no preten- 
sion to be considered a primary c<3or. These conclusions were ex- 
perimentally illustrated oy means of the electric lamp, and by the 
apparatus expressly devised for the purpose by Professor Maxwell 
himself. 

SPBOTRUM ANALYSIS. 

Of all the contributions made to science during the last few years, 
none are probably more important and generally interesting than those 
which have recently resulted from the application (if not discovery), 
by MM. Bunsen and KirchhofF, of Germany, of the so-called pro- 
cess of " spectrum " or "photo-chemical" analysis. Before proceed- 
ing, however, to notice in detail the results attained to by these sci- 
entists, it is necessary, at least for the non-professional reader, to 
briefly refer to certain well-known and long-established principles in 
optical science. 

When a ray of solar light is intercepted by, and caused to pass 
through, a prism, it is refracted, and forms, when thrown upon a wall 
or screen, a broad band of colored lights, which is known as the pris- 

12 



134 



▲NNTTAL OF SCIEKTIFIO DISCOYEBY. 



matic or solar spectram. (See figure.) When the solar spectanm is 
received upon a white screen, it appears at first glance to be a oontin^ 
nous band of colored light (red, orange, yeUow, green, blue, indigo^ 










Orange 
HED 



and Tiolet) ; but b^ taking certain precautions, the luminous band 
may be seen in reahty to be traversed in the direction of its breadth 
by numerous dark lines, varying, however, in different parts, in width 
and distinctness ; these lines are independent of the nature of the re- 
fracting medium used, and they always occur in the same color and 
at corresponding parts of the spectrum. The position of some of the 
most conspicuous lines observed in the solar spectrum was long ago 
accurately determined by Fraunhofer, who designated them by the 
letters B^ C, D^ E^ F, G, and //, as represented in the figure. It 
has also been long known that the position of these dark lines varies 
with the source of the light yielding the spectrum ; the spectrum 
yielded by solar light having one system of Imes, and the spectrums 
from other or artificial lights having other systems or peculiarities. 

It is at this point that the investigations of Messrs. Bunsen and 
KirchhofF may be properly said to have commenced. They found 
that when a metallic or other elementary substance is burned or evap^ 
orated in a gas fiame, and the light of the flame is passed through a 

Erism and refracted to form a spectrum, the spectrum so formed has 
right lines crossing it, wliich are peculiar to or characteristic of the 
metal or clement present in a state of vapor in the fiame yielding the 
light ; or, in other words, the light from one metal or element will 

E resent lines in one part of its spectrum, and that from another metal 
nes in a different part ; the light of each metal or element having 
always its own characteristic lines with invariable uniformity. The 
German philosophers have also satisfied themselves that the appear- 
ance of these peculiar lines in the several spectrums may be regarded 
as absolute proof of the presence in the fiames of certain metals, and 
that they serve as reactions, by means of which these bodies may be 
recognized with more certainty, greater quickness, and in far smaller 
quantities than can be done by help of any other known analytical 
method, no matter what may be the nature of the body with which 
the metals are combined. 
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The line* of the spectnun show thcnupelTei moat plunlj irhen the 

temperatare of theflameis bigbcat and its illumlDatmg ^irer least; 
bence a hydrogen gaa bamer, which gives a feeble illumination with 
great heat, is best Mapted for the parpoae of ezoerimeDtiag. 

The apparatus employed by Messrs. Kirchhoff and Bnnwn in thdr 
-!.»-,„.• \g t]j„g described in Poggendorff't Antuden, (See figure.) 




A M a box bbctened on the inside, haying its horizontal secdon in 
the form of a trapezium, and resting on three feet ; the two inclined 

rides of the box, which are placed at an an^lc of about 58" from each 
Other, carry the two small telescopes B anil C. The eyc-pieco of the 
first telescope is removed, and in its place is inserted a plate, in which 
a bUc made oy two brass knife-edges is so arranged that it coincides 
with the focus of the objcct-^lass. The gas lamp D stands before the 
slit in snch a position that the mouth of the flame is in a straight lino 
with tiie axis of the telescope B. Somewhat lower than the point at 
which the axis of the tube produced meets the mouth, the end of a 
fine platinum wire bent round to a hook is placed in the flame. The 
platinum wire is supported in this position by a small holder, E, and 
on to tl(e hook is melted a globule of the metal or salt of tlio metal 
which it is de^rable to examine. Between the object-glasses of the 
telescopes B and C is placed a hollow prism, F, filled with bisulphide 
of carbon, and having a refracting angle of CO"; the prism reals upon 
a brass plate, movable about a vertical axis. The axis carries on 
its lower part the mirror G, and above that the arm H, which serves 
as a handle for turning the prism and mirror. A small telescope 
placed stone way off is directed toward the mirror, and through this 
■■' " ' '' a horizontal scale fixed at some distance from 



r is observed. By turning the prism round, every color of 
tbe spectmm may bo made to move past the vertical wire of the tel- 
escope C, and any required position of tho spectrum thus brought to 
coincide with the vertical line. Each pardcular portion of the spec- 
trum thos CDiresponds to a certain pcnnt on the scale. If the lumi- 
nonty of the spectnun is very small, the wire al the telescope C may 
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bo illuminated by means of a lens, which throws a portion of the ravfl 
from a lamp through a small opening in the side of the tube of the 
telescope Cf. 

The metals experimented on by Messrs. Bunsen and EirchhoiT are 
used in the form of chlorides purified with the greatest care. When 
those are introduced into a jot of flame they volatilize to a greater oe 
loss extent, and then communicate to the flame the special character 
above alluded to. 

Of the wonderful delicacy of this new method of analysis, onr read- 
ers may obtain a realizing sense from the following description of an 
oxporimont which a recent writer describes as witnessing in Prof. 
Bunpon's laboratory. In a far comer of the experiment .room, the 
capacity of which was about 60 cubic metres (1 cubic metre = 35.8 
cubic feet), was burnt a mixture of 3 milligrammes (0.0462 gr.) of 
chloride of sodium (common salt), whilst the spectrum of the flame 
was observed through the slit of the telescope. Within a few mo- 
ments, when the vapor has time to diffuse itself throughout the lamp 
flame, a bright and distinct yellow line was seen to cross the spec- 
trum, which remained visible for a few minutes and then disappeared. 
This was the sodium line ; for whenever sodium is present in the at- 
mosphere of the lamp flame, and however combined with other sub- 
stances, that particular line never fails to appear. In this experiment, 
it was calculated, from the weight of the sodimn salt burnt, and from 
the capacity of the room, that there was present, suspended in one 
part by weight of air supplied to the flame, less than one 20,000,000th 
of a part of chloride of sodium vapor. But as the reaction of the 
sodium on the spectrum could be easily observed in one second, and 
as in this time the quantity of air heated by the flame (rould be calcu- 
lated from the rate of issue from the flame, and from the composition 
of the flame, the surprising result was arrived at that the eye, in this 
experiment, was able to recognize with the greatest case the prescuce 
of the three-millionth part of a milligramme of chloride of sodium. 
It must not, therefore, be a matter of surprise to find sodium dislrib- 
uted almost everywhere, especially in the atmosphere, in whit h is 
almost always a sufficient quantity to show the sodium ray. The same 
may be also said in a great measure of the rare metal lithium, which 
gives two sharply-defined lines — the one a very -weak yellow line, 
and the other a bright red line, both toward the extreme end of the 
solar spectrum. 

In regard to the sensibility of the lithium reaction in the spectrum 
analysis, it is stated that in a room of a capacity of about sixty cubic 
metres was exploded a mixture of sugar-of-milk and chlorate of 
potassa, containing nine milligrammes of carbonate of lithia. The 
lamp, being placed at some distance olF, became quickly colored, so 
that the red ray could be distinctly visible in the spectrum. The 
authors estimated that this sensibility reached the nine-millionth part 
of the amount taken. 

Messrs. Bunsen and Kirchhofl" found in their experimenting, greatly 
to their surprise, that lithium, instead of being a very rare substance, 
was one of the most widely distributed of the elements. They found 
it in the water of the Atlantic ; in the ashes of marine plants ; in pure 
spring water ; in the ashes of tobacco, vine leaves, and of grapes ; 
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and even in the milk of animals fed on crops growing in the Rhine 
plain, on a non-^anite soil, and in the human blood. In the mothcr- 
nqnors of tsirtanc acid manufactories, the lithia is found to be so con- 
centrated as to be worth commercial extraction ; and the same may 
be said of certain mother-liquors of saline springs. 

The spectrum reaction of potassium is not nearly so delicate as that 
of sodium ; its spectrum yielding only two characteristic lines, one in 
the outermost red, and the other far in the violet ray of the solar spec- 
trum — ^points at which the eye ceases to be sensitive to the rays. The 
presence, however, of one thousandth of a milligramme of the metal 
could be readily detected. 

The rays shown by the chlorides of barium, strontium, and calcium 
are more complicated than those afforded by potassium, sodium, and 
lithium, and require a somewhat experienced eye for their identifica- 
tion. ^ They arc, however, quite distinct enough to be easily recog- 
nized, even when salts of these metals are mixed together ; for the 
great advantage of this method of anal3rsis is, that foreign matters 
nave no influence on the results, the chemists being able to detect with 
certainty the diflerent elements in a mixture containing the tenth of 
a milligramme of the metals mentioned above. Sodium, with its yel- 
low ray, first appears ; after that the well-defined red ray of lithium ; 
next is seen the paler rays indicating potassium ; and, after these 
rays have disappeared, they are replaced by those of calcium and 
strontium, which remain visible for some time. The absence of one 
or other of these sets of rays shows the absence of the corresponding 
metals. 

We are, then, by this method, placed in possession of an analytical 
process of the most extraordinary delicacy, and can by means of it 
easily make a qualitative analysis of a compound containing several 
elements. Thus Messrs. Bunsen and Eirchhofi* have been enabled to 
exhibit the reactions of potassium, sodium, lithium, calcium, and 
strontium, in several mineral waters ; to show the bands of sodium, 
potassium, lithium, and calcium in the ash of a cigar moistened witli 
hydrochloric acid, and to point out differences in the composition of 
various limestones. 

New Metals. — But the greatest triumph of Bunsen's and Kirch- 
hoff's new method of analysis, was the discovery of two new metallic 
elements, belonging to the group of alkali metals. While working on 
the residue of a mineral water from Kreuznach, in Germany, a spec- 
trum was obtained which gave lines as simple and characteristic as 
those of lithium and sodium, but which were blue, and were not refera- 



1 The apectrum yielded by a flame containingf tlic vapor of strontium is charac- 
terized by the absence of green lines. It contains, however, eip^ht remarkat)lc 
lines, namely, six redy one orange, and one hltte. To examine the intensity of the 
reaction, Kirchhoff and Bunsen-.ihrew up into the air of the room^ in the form of 
fine dust, O.Ot? grm. of chloride' of strontium, and thoron<^hIy mixed the ah* by 
rapidly moving* an umbrella; the lines immediately came out and indicated the 

Srcsence of the six-hundred-thousnndtli part of a millin^rammc of strontium. 
'he barium specXTVLia. is distinguished by two very distinct green lines, by wliich 
the authors were enabled to detect with certainty one thousandth of a milli- 
gramme of metal. Calcium gives a very broad and characteristic green line, and, 
moreover, a bright orange line lying near the red end of the spectrum. Six ten- 
millionths of a milligramme of the chloride of this metal could be easily de- 
tected. 

12* 
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ble to any known clement The indefatigable experimenters, actbg 
on the testimony thus obtained, evaporated down no Ifess a qnanlity 
than twenty tons of the mineral water in question, and obtained frcm 
the residuum two hundred and forty grains of the platinum salt of a 
new metal which they have named Caesium, from the Latin word 
ccesiuSy signif}'ing grayish-blue, that bcin^ the tint of the two spectral 
lines which it shows. Further investigations showed the presence of 
CflDsium in other mineral waters, and led to the detection of another 
clement, which, from the circumstance of its yielding two very dark 
red spectral lines, has been termed Rubidium, from the Latin rvbi- 
flus, dark red. Both of these metals resemble potassium so closely 
that they cannot be distinguished from it by the usual re-agents, or 
before the blowpipe. Their presence in mmute quantities can only 
be recognized by ud of the new method of spectral analysis. 

Properties of the new Metals. — Caesium appears to be the constant 
companion of rubidium, and has thus far been found most abundant 
in the saline waters of Diirkheimer, in Germany. The atomic weight 
of caesium is 123.4 (H=l) : Symbol, Cs. It is the most electro-po»- 
tivc of all known elements. 

Caustic csesia resembles caustic potash ; carbonate of caesia is soluUe 
in alcohol, in which reaction it diners from the carbonate of mbidia; 
sulphate of cassia forms alum with the sulphate of alumina. Chloride 
of caesium is deliquescent like the chloride of lithium. 

Messrs. Bunscn and Kirchhoff have found traces of rubidium in 
almost all mineral waters ; but it exists in greatest quantity in the 
mineral known as lepidolitc ; some of which, from Moravia, was foimd 
to contain about TT^rnr*^^^ of its weight of the oxide of rubidium. The 
atomic weight of it is 85.36 (11=1^ : Symbol, Rb. 

Caustic rubidia resembles caustic potash ; carbonate of rubidia is 
insoluble in alcohol; it can be readily converted into bicarbonate. 
Nitrate of rubidia varies from nitrate of potassa in crj'stalline form. 
Sulphate of rubidia is isomorphous with sulphate of potassa, and forms 
cubic alum with the sulphate of alumina. Chloride of rubidium crys- 
tallizes in cubes. 

Another new element^ ThaUum. — Mr. William Crookes, an English 
chemist, also announces the discovery, by means of the photo-chemical 
process of analysis, of another new element, belonging to the sulphur 
group, to which he jrives the name Thalium — Gr. QaXKog, green, from 
the circumstance of its yielding an intensely green spectral ray. Thus 
far the new element has been obtained in the form of a dense brown 
powder, from specimens of native sulphur. Its physical and chemical 
properties have not, however, as yet been described. 

It is scarcely possible to overrate the probable importance to chem- 
ical science of this new and beautiful method of analysis. In fact, 
the discoveries of Bunsen and Kirchhoff seem to herald the birth of a 
new kind of terrestrial and stellar chemistry, inasmuch as it extends 
almost to infinity the limits within which the chemical characteristics 
of matter have liithcrto been confined. " In spectral analyses," ob- 
serve the discoverers of the process, " the colored bands are unaffected 
by any alteration of physical conditions, or by the presence of other 
bodies. The positions, therefore, which the lines occupy in the spec- 
trum, indicate the existence of a chemical property as unalterable as 
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the combining weights themselves, and may accordingly be estimated 
with an ahnost astronomical precision." 

New Instrument for Spectral Analyses, — A new instrument for 
exhibiting the fixed lines in spectra, from difierent sources, far more 
nmple than that made use of by Messrs. Bunscn and KirehliolF, 
has been described by M. Mousson in Foggendorfifs Annalen, under 
the name of the Spectroscope, The apparatus consists essentially of a 
tabe blackened internally, and having at one extremity a plate of 
metal, with an adjustable slit for the admission of light. The prism is 
placed at the other extremity of the tube, so that the eye of the ob- 
server maybe brought close to its 'second refracting surface. The 
tube is attached to an appropriate stand, so that it may oe conveniently 
directed to the light to do examined ; and the eye of the observer is 
protected from extraneous light by a small screen of metal attached 
to the tube. The edges of the sut must be ground perfectly true. 
This apparatus does not require a darkened chamber or delicate and 
difficult adjustments. In a communication to SUlimarCs Journal^ July* 
1861, Prof. Wolcott Gibbs states that it can be obtained in New York 
city of Mr. Chas. Sacher; price twenty-five dollars. 

BBSEABCHES BT MEANS OF THE PROCESS OF SPECTBUM ANAL- 
YSIS ON THE CONSTITUTION OF THE SOLAR ATM08- 
FHEBE* 

M. Eirchhofi*, following up the line of investigation described in the 
fore^ing article, has recently applied the process of photo-chemical 
anafysis to the study of the constitution of the sun's luminous envel- 
loping atmosphere.. He maintains, as the result of examinations, that 
the sun has an ignited gaseous atmosphere, which encloses a core of 
still higher temperature. If we could see the spectrum of tliis atmos- 
phere, we should detect the bright lines which arc characteristic of the 
metals existing in it, and should recognize the metals themselves from 
these. The more strongly luminous body of the sun does not, how- 
eTei\ permit the spectrum of his atmosphere to appear. It inverts 
this spectrum ; so that instead of the bright lines wluch the spectrum 
of the atmosphere alone would exhibit, dark ones make their appear- 
ance. We see, therefore, only the negative image of the spectinun of 
the sun's atmosphere. 

In order to study the solar spectrum with the requisite degree of 
accuracy, Errchhofi procured from the workshop of Stcinheil an aj>- 
paratus consisting essentially of four large fiint-glass piisms and t^7o 
telescopes. 

With this apparatus the spectra are seen in a hitherto unattainable 
degree of distinctness and purity. It exhibits in the solar spectrum 
thousands of lines, with such clearness that they are easily distinguislicd 
from each other. It is the author's intention to draw the whole 
spectrum, as seen with his apparatus, and he has already done this for 
tne portion which lies between Fraunhofci's lines D and F. 

This -apparatus exhibits the spectrum of an artificial source of \\^\t 
with the same distinctness as tne solar spectrum, provided only that 
the intensity of the light is sufficient. A common gas-flame, in which 
a metallic compound evaporates, is usually not sufficiently luminous^ 
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but an eJectrie spark gives with the greatest distinctness the Bpectrnm 
of the metal of wliich the electrodes consisL A large Rulunkorff's la- 
I duction-eoil yields elettiic sparks iu aucli rapid succesooa th&t the 
, Bpectram can be observed as ca^ly as that of t)ie Bun. 

A Tory simplH arraDgement permita the comparison of the spectra 

I of two liouaxs of li"ht. Ths rap of ono of the sources may post 

through the upper half of the TCr£ea1 slit, while thoea of another pass 

I through the lower half. When tliis is the case, ono uf the two speutra 

is seen immetliotely beneath the other, and it is easy to det«muna 

whether coincident lines oucur in both. 

In thia manner the author saliufied liimself that all the bright linei 
peculiiiP to iron correspond to dark lines in the solar siMJctruin. In 
the portion of the Bpectriun between D and F, about seventy par- 
ttcularlr well-marked lines occur, resulting from the iron in the sun's 
atmospliere. 

Iron is remarkable on account of the great number of distinct linei 
which it produces i» the solar snoctruoi. M^nciiium is interesting bu- 
canse it produces the group of Fraunhofer's tines lying in the griicn 
denoted by Fraunhofor by 6, and conasting of three very stronsTiatis. 
Very distinct- dark lines in the solar spectrum correspond to thcbri«^t 
lines pmdm%d by chromium and nickel, aod we may, therefore, regard 
the presence of thesh substances in the sun'a atmospliere aa prorcd- 
Many other metals appear, however, to be wanting in the Bun's at- 
mosphere. Silver, copper, zinc, lead, aluminum, cobalt, and andmottv 
hare extremely brilliant lines in their spectra; but no distinct dark 
lines in the solar spectrum correspond to these. 

Many metallic compounds do not give in a gaa-flame the spectrum 
of their metal, because they arc not sulficiently volatile. In these caaca 
the spcctnini may bo made to appear by means of the electric spark. It 
' that in this case the spectrum of the metal of which tUe eleo- 
I consist and that of the air in 'nliicb the spark passes is ^W Ken. 
To avoid the difficulty arising irom the very great number of blight 
' lines of which the spectrum ol every electric spark consists;, it U nceu»- 
[, sary to have recoursa to a partii'ular arrangement The electric spark 
L is allowed to pass at the same time between two umilar pairs of e1cc» 
I trades, the light of one spark being allowed to pass thi-ough the Upper, , 
r that of the otlwr through the lower half (if the slit, so that one spce- 
I trum is seen above the other. When the two pairs of electrodes ar« ; 
kt'lcaa, the two.'pcctra are perfectly similar; when, however, aiiicul-' 
^Itc compound in placed upon one pair, the corres[>ondiug spectrum 
immediately shows the lines belonging to the metal introducciL TBo 
author litis salislied himself tliat in this manner oven the metals oftha 
rare ctuths, yttriiun, erbium, terbium, etc., may be reco^ized most 
quickly and certainly. It is, therefore, to be expected that, by tiie ] 
help of RuhmkorIi'*B ap^ratun, the spectral method of analj'sism&yba 

te.xicndcd to the detection of all metals. The researches which the 
author has undertaken, in connection with Bunscn, will, it is hoped, 
determine this point.— Jo urn. /ur Prakl. Ch'tmie. 
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PHOTOGRAPHS OP SPECTBAL LINES. 

At the last meeting of the British Association (18G1), Prof. Miller 
exhibited photographs of various spectra, and read a paper on tlio 
subject. The apparatus by which the spectra may bo photop^rdphcd 
consists of an ordinary camera obscura attached to the end of a long 
wooden tube, which opens into a cylindrical box, within which is a 
prism glass, or a hollow prism filled with bisulphide of carbon. It' the 
prism be so adjusted as to thrbw the solar rays, reflected from a hclio- 
stat, upon the screen of the camera, and the wires which transmit the 
sparks from a Ruhmkorficr coil arej)laced in front of the uncovered 
portion of the slit, the two spectra are simultaneously imprcsst^d. The 
solar beam is easily intercepted at the proper time by means of a small 
screen, and the electric spectrum is allowed to continue its action for, 
two or thixie, or six, minutes, as may be necessary. lie did not find 
that anything was gained in distinctness by interposing a lens of short 
focus between the slit and the wire which supplied the sparks, with 
the view of rendering the rays of the electric light parallel like those 
of the sun, owing to the absorbent action of the glass weakening the 
photographic effect ; and the flickering motion of the sparks being 
magnified by the lens, rendered the lines less distinct than when the 
lens was not used. Although with each of the mctiils, — int^luding 
platinum, gold, silver, copper, zinc, aluminum, magnesium, iron, — 
when the spark was taken in air, he obtained dccitled photographs, 
it appeared that in each case the impressed spectrum was \G\'y nearly 
the some, proving that few of the lines produced wei'e those which 
were characteristic of the metal. The peculiar lines of the metal 
seemed chiefly to be confined to the visible portion of the spectrum, 
and these had little or no photograpliic power. This was singularly 
exemplified by repeating the experiment upon the same metal in air, 
and in a continuous current of pure hydrogen. Iron, for example, 
gave, in hydrogen, a spectrum in which a bright orange and a strong 
green band were visible, besides a few faint lines in the blue part of 
the spectrum. Although the light produced by the action of the coil 
was allowed tftj^l for ten minutes upon a sensitive collodion surface, 
scareely^^jlgPPPPr any action was procured; whilst, in five minutes, 
in tli^i|l|^W7JOwerful impression of numerous bands was obtained. 
It was remarked by Mr. Talbot that in the spectra of colored flames 
tjhe nature of the acid did not influence the position of the bright lines 
of the spectrum, which he found was dependent upon the metal em- 
ployed, and this remark has been confirmed by all subsequent observ- 
ers. But the case was very different in the absorptive bands produectl 
by the vapors oi colored bodies ; there the nature of both constitu- 
ents of the compound was essentially connected with the production 
of absorptive bands. Chlorine, combined with hydrogen, gave no 
bands by absorption in any moderate thickness. Chlorous acid and 
peroxide of chlorine both produced the same set of bands, while hypo- 
chlorous acid, although a strongly-colored vapor, and containing the 
same elements, oxygen and chlorine, produced no absorptive bands. 
Again, the browmsh-red vapor of perchloride of iron produced no 
ab80i*ptive bands ; but when converted into vapor in a flame, this 
gSTO out bands independent of the form in which it occurred com- 
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bincd. These anomalies appeared to adnut of an ea^ explanation 
on the supposition that, in any case, the compound ia oecomposed in 
flame, either simply hy the high temperature, just as water is, as shown 
by Grove, or, in all other cases of the production of bright Unes hf 
the introduction of a metallic salt into a flame of burning bo^es, as 
shown by Dcvillc. In the voltaic pile the decomposition must of ne- 
cessity take place by electric action. The compound gases, protoside 
and blnoxidc of nitro|^n, gave, when electrified, the same scries of 
bright bands, as Pliicker had shown, wluch their constituents when 
combined furnish. Aqueous vapor always gives the bright lines doe 
to hydrogen and hydro-chloric acid, the mixed system of lines, wluch 
could be produced by hydrogen and chlorine. Ijio reducing inJflnence 
of the Iiydrogcn and other combustible constituents of the burning 
body would decompose the salt, liberating the metal, which would im- 
mediately become oxidized or carried off in the ascending current 
There was obviously a marked difference between the effect of intense 
ignition upon most of the metallic and the non-metallic bodies. The 
ol)ser\'ntion9 of Pliicker upon the spectra of iodine, bromine, and chlo- 
rine show that they give, when igmted, a very different series of bands 
from those which they furnished by absorption. But it was interesting 
to remark that in the case of hydro^n, which, chemically, was so sim- 
ilar to a metal, we have a comparatively simple spectrum, in which the 
three principal bright lines correspond to Fraunhofer's dark lines, C, 
F, and G. 

PRACTICAL VALUE OF THE STEREOSCOPE. 

A nov(?l application of the stereoscope was announced a year or two 
ago by Prof. Dove, of* Berlin. It consists in the detection of reprinted 
matter in the case of b(X)ks, pamj)lilets, etc., and was based upon the 
impossibility, or at least extreme difficulty, of compositors, when setting 
up a page oi' type with the intention of producing a fac-simile of a page 
of printed copy, making the blank si)aees between the separate words 
in a line exactly the same width in the copy as in the original. Our 
readers may not all be aware that the blank spaces between the words 
which they are now looking at are made by placing very thin strips 
of lead or type-metal, technically called " spaces," side by side between 
each group of types forming a word, and so arranging them as to ob- 
tain each line of the proper length. These lead " spaces" are so thin 
that in ordinary work it is never attempted to get exactly the same 
number between each word, but they are put in in greater or less 
number, according to the way in which the words fall at the end of a 
line ; that is to say, if the line, as it is set up in type, falls a trifle short 
of the proper length, it is " spaced out ; " and if it exceeds that length 
by a letter or two, some of the " spaces " are removed, or tliinner ones 
used. In this manner it will be perceived that however accurately the 
compositor follows the words of liis printed copy, and sets up his page 
in imitation of the original, lie is sure to be sometimes incorrect with 
the spacings between the words. A knowledge of these facts led Prof. 
Dove to imagine that if a stereoscopic slide were so mounted as to have 
the original printed page on one side and the recomposed fac-similo on 
the other half, an inspection in the instniment would at once detect 
the reprint And so it was seen to be on trial. The page of print 
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which the eye apparently saw fonncd by the superposition of the two 
stereoscopic corpulss presented the remarkable appearance of not being 
on the same flat surface ; nearly every alternate word started up or 
retreated to a different plane from its neighbor ; and the whole olFcct 
was most strange and disjointed, as if the observer were looking at 
three or four superposed sheets of glass, with the words forming the 
]paste dotted at random on different sides of the glass plates. 

Pursuing the train of investigation thus suggested. Prof. Dovd lias 
been led to further discoveries. It is known that wires of different mct- 
aU, drawn through the same plate, are not all of the same thickness, 
for they are of different degrees of elasticity, and after being drawn 
through the plate they expand to different amounts. This expansion 
13 proved by the fact that, with the exception of gold, no wire can bo 
drawn through the same aperture through which it has been pressed. 
Silver reqiures the least force, but the expansion caused by elasticity 
continues for several weeks. It appeared probable to Prof. Dovd that 
in stamping metals something similar would take place, and that med- 
als of different metals, stamped in the same die, would be of different 
dzes. This would be most readily seen in those medals in which the 
impression is symmetrically arranged in reference to the edge, as is the 
case with the medals of the French Exhibition, in whi(;h the coat of 
arms encircle the French eagle in the middle. One of these in silver 
and one in bronze were placed in the stereoscope, the eagle being 
fixed in the middle. Afler some time the stereoscopic combined med- 
als were seen in the form of a hollow escutcheon, and of the color of 
an alloy of the two metals. Evidently the reason of this lies in the 
nonius-like shifUn^ of the individual lines of the impression. This 
same result was also obtained by the Professor with large polrl and 
silver medals, which were kindly entrusted to him by the royal mint in 
Berlin. It was probable that medals obtained by casting would show 
the same thing, and this was found to be the case with tin, bismuth, 
and lead. Hiero's crown led to the discovery of specific gravity to de- 
tect an adulteration. The stereoscope may now be used for the same 
purpose. 

FEBSISTENT ACTIVITY OF LIGHT. 

M. IKepce St "Victor, the celebrated French photographist and 
chemist, has recently communicated to the Academy some additional 
researches respecting what he calls " the persistent activity of light." 
He exposed to the influence of bright sunlight for three hours a piece 
of porcelain plate, then he removed it and laid it upon a piece of paper 
which had been prepared with chloride of silver. Some parts of the 
paper were intentionally not laid under the porcelain, for the purpose 
of discovering what would be the difference, if any, between the cov- 
ered and uncovered parts. Afler twenty-four hours had elapsed, the 
porcehun was removed, and the paper examined, when it was found 
that the silver salts were reduced m that part of the paper which had 
been placed under the porcelain, but no effect was produced in the 
paper which had not been covered. This led him to conclude that 
solar light communicated activity to some bodies, which they retained 
afber exposure to the sun's rays. IIo then tried experiments with a 
steel plate, one part of which was polished and another part made 
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rough on the surface with strong nitric acid^ then washed with akobdl 
and dried. This plate was oxp^ed to the sun's rays for three hoaiii 
and then one halt of the polished part of it, and one half of tiie lough 
part, were placed under an opaque screen, with the other portion 
under a piece of transparent fflass. The plate was then laid upon 
albumenized paper prepared with chloride ofsilver. After twentY-nmr 
hours' contact — the same time as with the porcelain — an impression of 
the unpolished portion of the steel plate, acted upon by the light, wai 
obtained ; bat none from the polished part, nor from the unpolished 
portion which had been placed under the opaque screen. 

A strip of glass ground or roughened on the surface, and cleaned 
with distilled water, gave the same results as the steel plate ; but under 
a violet-colored glass, the light had less action than under a white 
glass. 

In a paper upon this subject, M. ^epce de Saint Victor says: — 

It has frequently been announced that light magnetizes a bar of 
steel ; but after removing every source of error, I have found it impos- 
sible to make a needle, solarized for a very long tune under the rm 
of light concentrated by a strong lens, attract another sewing neeme 
suspended by a hair, whether the light was white, or colored i>y being 
made to pass through a violet-colored glass. 

I have also enveloped a needle in paper impregnated with nitrate 
of uranium, or with tartaric acid, and solaijzed; I have also suspended 
a needle horizontally in tubes containing solarized cardboard, and Uie 
results were invariably of a negative character ; which proves that the 
activity of which I have spoken above is not due to electricity, as 
some experimentalists have pretended. 

I afterward repeated the first experiments upon needles very feebly 
magnetized, to see if I could de-magnetize them ; but the results were 
always negative. 

From which I conclude that this persistent activity given by hght 
to all porous bodies, even the most inert, in all my experiments, can- 
not even bo phosphorescence. It is, therefore, most probably a radia- 
tion invisible to our eyes, which acts like a gas, since it does not pass 
through glass. 

NEW APPLICATIONS OF PHOTOGRAPHY. 

Important Discovery in Photographic Scienc^. — Signor Balsamo 
Prof, of Physics, University of Lucca, Italy, has found a substitute for 
nitrate of silver, in the positive printing of photographs, viz., hydro- 
chloric acid saturated with phosphorus, and diluted with acetate of cop- 
per. Paper imbued with this compound is exposed to the action of 
light under a negative, and when it has acquired a gray color, it ia 
removed from the pressure-frame and exposed for five minutes to the 




decomposition of the salt of copper takes place, and the image, ^vldch 
is permanent, is formed of oxide of bismuth. 

Photographic Printing. — Mr. Sutton, an English photogi'aphist, 
proposes the following method of transferring a photograph upon wood 
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in order to engrave the design afterwards: Prepare the block as 
mmal hy coating it with some white substance, ground with gum and 
water; also take a negative proof of the photograph in question, and 
get a positiye impression from it on pa|)er prepared with charcoal, 
acoordii^ to M. Foncy's process. This impression, previously moist- 
ened with an alcoholic solution of caustic potash of moderate strength, 
n now laid, face downwards, on the block, and pressed upon the white 
anxface by friction with an ivory knife or burnisher.- On removing 
the paper, the design will bo found clearly impressed on the block. 

Photography applied to Anatomy. — An im])ortant scientific work is 
in course of issue m Munich — a Photograpluc Atlas of the Nervous 
.System of the Human Frame. The photographs are taken by Horr 
AJbert, the court photographer, and are done with clearness and 
precision. There is an explanation published with the plates, in Ger- 
man and French, by a professor of anatomy ; and the work is to be 
completed in ten parts, each part containing five plates, and costing 
abont eleven shillings and sixpence. The first part is published, con- 
taimng the nerves of the head, which stand out as plain and fine as a 
■pider*a web, in the photograph. The importance of such a work for 
atodents of* anatomy can hardly be exaggerated. 

Ingenious Application of Photography, — On the Chicago and Ml- 
wankie Bailroau a very beautiful application of the photographic art 
is used on the '* season passes " and ** commutation tickets " to prevent 
their illegal transfer. When a person applies for a season pass or 
ticket, he incloses his photograph, taken on a small gummed label, and 
this is pitted on the card which he receives. The conductor of the 
tram can thus see at a glance whether the bearer of a pass or ticket 
carries the evidence of ** the rigjit man being in the right place." 

Photographs of Defaced Writing, — M. Silvy , of Fans, has recently 
reproduced photOCTaphically one of the curious old manuscripts of 
early literature. He states that not onl^ is the copy more legible 
than the original, but certain passages which could not be deciphered 
on the old parchment have been actually revived ; and this is particu- 
larly visible on the last pa^e, where a note, written in German under 
the signature, has become Doth visible and legible, while there is not 
a trace of it led on the original. This curious circumstance is ex- 
plained as follows : — ** During the photographic process, the brilliant 
and polished parts of the parchment reflect light much better than 
those where the ink has been deposited. However colorless it may 
appear, the ink has not lost its anti-photogenic qualities, opposed to 
the photogenic ones of the parchment ; and, thanks to this opposition, 
black characters may be obtained on the sensitive surface, m return 
for much paler ones on the original.*' 

Microscopic Photography, — Professor Gerlach, of the University 
of Erlangen, has obtsdned some photographs of microscopic objects 
by a new method, which consists in taking the object itself as the 
negative image, and then taking a magnified positive of this image, 
and repeating the operatlor., altci'uatcly positive and negative, until 
an image is obtained of such a- size as to present details of structure 
far exceeding in magnitude those obtainable by the most powerful 
microscopes at present in use. 

The Sun's Autobiography, — Mr. Godard, an English photographer, 

13 
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hai invented 'an apparatus by which a pencil of the ran's rays k j 
directed upon a sheet ot' photographic paper, and as the sun makes 
his daily journey, the varying eUV ct of his light on the pajXir is 
rei'oi'dcii by varying depths of shade. It is propOQ«ed to have this 
record kept through the year, aud through a series of years, and thus 
compel tiiu sun to tell us in his own handwriting whether he preserres 
unduuinishcd the iires of his youth, or is fading away in a gradnal 
decline. 

Photographs of the Sun*s Surface. — At the last meeting of the 
British Association (18G1), Prof. Airy, the astronomer royal, called 
attention to a brgo ]>ho:ograph of the sun, which he had- on exhiln- 
tiou, and especially to the rapid shading off of the intensity of the 
light towards the outside of the sun V disk. lie and the latcM. Araso 
had difiVrinl on this very point, — M. Arago maintaining that the in- 
tensity of the suu*s light must increase towards the edge of the disk, 
while he, the astronomer royal, ventured to maintain the contraiy 
opinion. Here, by this very ingenious process by which Mr. De Ia 
Kuo had 8uc(*ee(lc(l in photographing the sun's disk, it became palpap 
l)lo that his opinion was in accordance with the fact in nature, while 
that of AI. Arago cannot any longer be maintained. The photographed 
fact settles the question. 

Photoijraphy as a Iteformatory Agent. — A novel and interesting 
application of the art is now in daily use at^he famous Mettray coIody, 
near Tours, which is the first and most celebrated reformatory estat* 
lishuuMit in Frani'c for young convicts. Every urchin brought to this 
houst^ of I'orrcction ha:* his ])ortniit taken the moment he sets foot in 
it, and another is maiK* on the day of his leaving. The first represents 
the rags, ilirt and misery, the physical and moral degradation, the 
pnunatmvly careworn features, the s(;owHng, cowering, timid, uneasy 
aiul withal IcnH'ious look of the born thief. The second sliows the 
same iiuliviilual trauslormed by the magic of judicious discipline, 
whit'h inchuli's ])hysiial comfort and kind treatment. Ilis dress is 
now clean ami neat, and his countenance is redolent of health, con- 
tent ment, iHMievolence and energy. 

NKW MKTIIOn OK l*K01>rriNG ON GLASS PnOTOGKAPHIC OR 

oTiiKu rirrruKS ix examel colors. 

At a n^cent meeting of the London Society of Arts, Mr. F. Joubert 
ga\e an nc< ount of a new method, devised by him, of producing on 
'la^* p!u»tojjra]»hic or other pictures in enamel colors which promises to 
Ih» «^f jrivrtt }>ract ical ut ilit y . Atl er reviewing the history of the manu- 
taotuw of staineil ami paiuteil glass, Mr. Joubert said: — 

** na>iug Ihhmi tor many years professionally acquainted with 
printing in connection with the fine art^, and having observed the 
immense developnuMit the new art of photography has taken, it oc- 
curred Xk\ me that if a means could be found to print the photographic 
image on glass, as easily as it is done on paper, and through the 
agency of stmie chemical comjmsition which would admit of employ- 
ing ceramic or vitritiable colors, and burning them in, a great result 
would be attained, and a new and considerable branch of industrial 
art might thereby be opened. Considering the niunerous and vari- 
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ons attempts which have, from time to time, been made to introduce 
a sabstitute for glass-painting in the decoration of houses, I believe it 
can be said that a want was generally felt for supplying the mowing 
tastA for pictorial decoration ; for glass-painting is an expensive pro- 
cess, and requires also a considerable time to obtain a perfect result 
Therft is a process known as lithophany, or transparent china, or 
biscuit slabs, which are now made, in Germany principally, and some 
very good specimens can be seen ; but although any kmd of subjects, 
on a small scale, can thus be represented, and with a very good effect, 
the slabs are heavy and thick, and can never come into use as a sub- 
stitute for glass-painting. Some few years ago, a new mode, which 
was then termed ^ potichomany,' was introduced, which had for a 
short time very great success — I allude to the mode of pasting colored 
prints inside a large glass bowl, or jar, and applying a thin layer of 
plaster of Paris, in a liquid state, so as to fix the paper firmly, and 
create an opaque back-ground, by giving substance to the whole, when 
seen from a distance. Some very good specimens of this were 
obtained, and it afibrded for a time an agrceaolc occupation to many 
a young lady. Another mode has also been tried, and some very 
pretty results produced, by applying prints obtained by lithochromy, 
or lithographic printing in colore, on a i)ane of glass, and varnishing 
them at the back with copal or some su^'h varnish ; these wiil for some 
time resist the effects of the weather when placed in a window ; and 
this is perhaps the nearest approach to glass-painting in point of effect 
yet achieved, but practically it does not answer, for the varnish will 
not stand exposm^e to the weather from outside, and the constant 
cleaning glass requires renders it liable to be injured, so that the 
design soon perishes. 

In the mode which is now for the first time introduced, no such dan- 
ger or liability need be feared, since the color has been firmly fixed 
m the substance of the glass by fire, and, beins; composed of the same 
elementary materials, has become part of the glass itself, and can only 
be destroyed by the glass being annihilated by breakage. 

In order that the process may be very distinctly understood, I shall 
now describe it by reading that part of my specification wliitli relates 
to the placing the image on the glass, fixing it, and passing it through 
the fire. 

For this purpose I proceed in the following way : A piece of glass, 
which may be crown or flatted glass, being selected, as free from defect 
as possible, is first well cleaned, and held horizontally while a certain 
liquid is poured on it. This liquid is composed of a saturated solution 
of bichromate of ammonia in the proportion of five parts, honey and 
albumen three parts of each, well mixed together, and thinned with 
from twenty to thirty parts of distilled water, the whole carefully fil- 
tered before using it. The preparation of the solution, and the mixing 
up with other ingredients, should be conducted in a room from which 
light is partially excluded, or under yellow li^ht, the same as in pho- 
tographic operating rooms, so that the sensitiveness of the solution 
may not be diminished or destroyed. 

In order to obtain a perfect transfer of the image to be reproduced, 
the piece of glass coated with the solution, which has been properly 
dried by means of a gas-stove (this will only occupy a few minutes), la 
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placed face (lownwards on the subject to be copied in an ortinaij 
pressure tramCf such as is used for printing pbotc^raphs. 

The subject must be a positive picture on glass, or else on paper 
renilored transparent by waxing or other mode, and an exposure to 
thtf light will, m a few seconds, according to the state of the veatiier, 
show, on removing the coated glass from theprcssure frame, a faintlf- 
indioated picture m a uegatire condition. To bring it out, an enamd 
color, in a verv finely-divided powder, is gently rubbed over with a 
sot'\ brush until the whole composition or subject appears in a perfect 
positive torm. It is then fixed by alcohol in which a small quantily 
of a-, ill. either nitric or acetic, has been mixed, being poured over tbie 
wIkiIo surtat-e and drained off at one corner. 

When I he aLoliol has completely evaporated, which will generallT 
be the ca^e in a %ory short time, the glass is quietly immersed hon- 
icnTally in a lanie pan of clean water, and Icfl until the cliromic so* 
luti^^n has dissolved off, and notliing remains besides the enamel color 
on the glasi*: it i^t then allowed to dry by itself near a heated stove, 
and wlu-n drk- is ivndy to Ik; placed in the kiln for firing. 

It may Iv s:ntiHl that enamel of any color can be used, and that by 
caret ul n^gistering. a variety of colors can be printed one after the 
other, so as to obtain a perfect imitation of a picture ; also that bor- 
ders of any deseription can Ik' subsequently added, such as those shown 
in the s(KH-imeus exhihitetl, without any liability to remove or even 
diminish the intensity of the color in the first firing. 

It will Iv easy to nort-iive that tliis mode of obtaining an image on 
plas5. in an absoluti'ly ]KM-mnnent substance, and of any description, 
lolt^r. or size, may pri>\e of eoiisi<lerable advantage and utility for the 
«lti ovation of pn\ ate honsi«s. and also for publii. biiildinirs. Now that, 
by moans of the photograph i;* art, the most correet views of any object 
or *^f any buiMinjx or s/i-ne — even jmrtraits — can be faithfully and 
easily ol»taineil. 1 need only point out the usefulness of the mode oi 
fixing those imaaos. in an indelible manner, for ornamental as well as 
for s« icntlfie purposes. 

In lariie tiiies, whore houses are built so close to one another, in 
how many plaros may not the process liecome available, by enabling 
any one to introduce, for a very moderate expense, pleasing or in- 
structive iniajios whore oonnnon plain ground glass is now used, to 
shut out the j^ight of a ilisagroeable object, a dead wall, or an unpleas- 
ant neighbor, without diminishing the amount of light more than is 
eonv(»nient. Even lor domestic purposes, for lamps or screens, or any 
object in glass, the pro.'oss will be found useful, especially on account 
of its rapidity, which will enable the manufacturer to execute and to 
deliver an order at a very few days* notice. 

Discussion. — ^ I r. I larvey inquired whether the method now em- 
ployed for coloring daguorri»otypcs was applicable to the process just 
descril)ed, provid<'d the colors used were such as to stand the firing. 

M. Joubert replied in the allirmative ; mineral colors being used 
instead of vegetable coloi*s, as in the case of photographic coloring. 
The difference between the two was this: where they applied the 
color to a photograph, or drawing upon paper, the color remained as 
applied ; but any one acquainted with glass painting knew that vari- 
ous colors were acted upon differently under the action of heat in the 
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firing. For yellow color they used a preparation of silver and cop- 
per, and minerals were used more or less in the preparation of all the 
colors for burning in. If the colors were applied by the brush, as in 
tbe coloring of daguerreotypes, the process amounted, in fact, to that 
of glass painting, properly speaking, instead of its being a mechanical 
process, as this professed to oe. His (M. Joubcrt's) ol^ect had been 
to bring this invention to a purely mechanical result, so as to obviate 
the neces»ty of employing artists for glass painting. The object of 
the invention was to reproduce photographs or designs in a perfect 
form by mechanical manipulation. 

In regard to the size and colored variety of the pictures executed, 
M. Joubert said that the specimens he had exhibited, as being un- 
bamt, twenty-iR>ur by seventeen and one-half inches, were the largest 
he had yet produced, but he apprehended the size was only limited by 
the dimensions of the kiln. Tnere would, of course, be a little more 
care required in manipulating upon a large picture, but there would 
be no difficulty in producing a picture ot three or four feet square. 

In regard to the combination of colors capable of bein^ burned at 
the same time, he could not, at present, give a definite opinion. The 
specimens exhibited were almost all of one color. He thought 
it better to produce them perfectly in monochrome in the ^t in- 
stance, and having mastered the difficulties of manipulation in one 
color, then to go to three or four colors. He would call attention to 
one specimen, having a colored border with an edging which had the 
appearance of ground glass. It was, however, produced by a coating 
of flux. The colored border was also added, and was burnt in at the 
same time with the white enamel, — all in one firing, — showing that a 
color and white enamel could be accomplished at the same time. He 
had been able to produce four colors in one burning. He had no 
doubt, with improved manipulation, a variety of colors could be pro- 
duced at one firing ; but all glass painters were aware that to attempt 
to produce perfect copies of pictures, with all shades of colors, would 
be to branch into another line of art. Instead of being more printing, 
it would become regular glass painting. It had been his object to 
avoid that frooi the first. As regards price, he believed the pictures 
could be afforded for eight shillings (two dollars) per square foot. 

Mr. Hawes said that the members of the society must have arrived 
at the conclusion, from what they had heard, that there was a new 
application of one of the newest and most recent discoveries connected 
with the art and industry of the present day. Photography, a young 
art, was applied in a new form, and with great facSity, to produce 
most beautiml effects. They sometimes saw decorations of windows 
which, though beautiful within, had a very unsightly appearance from 
the outside ; but here they had both sides equally beautiful. It was 
an invention of a peculiar kind. It was pure photography applied to 
gloss, with this addition, that it was burnt into the substance of the 
fflass, and became as durable and indestructible as the glass itself; and 
itas he apprehended constituted one of the chief merits of the inven- 
tion. It would enable them, he trusted, before long, to obtain copies 
of beautiful pictures for decorative purposes, at comparatively small 
coet. 

18« 



I 



150 ANNUAL OF SCLKNTlFiC DI8COVEBY. 



SPECIFIC INFLUENCE OF THE COLOBED BATS OF LIGHT. 

M. Bandrimont gives, as the result of his researches upon the cbem- 
ical action of solar light, that, contrary to the opinion generally enter- 
tained, chemical rays exist throughout the whole extent of the solar 
spectrum. The facts observed also load to the belief that each species 
of colored light possesses a special action, aud that caeh may be com- 
pletely inert with regard to certain matters, but, on the contrary, 
very enei^etic with respect to othera. Another series of experiment 
enables M. Baudrimont to establish the influence of the various colors 
of the spectrum upon the development of vegetation. Thus, for in- 
stance, no colored light permits vegetables to go through all the phases 
of their evolutions ; none of them have flowered Or fructified. Violet- 
colored light is positively injurious to plants : they absolutely rcqnirB 
white light. — Paris Corr. of Hie Photographic News, 

PHYSICAL CONSIDERATIONS REGARDING THE POSSIBLE AGE 

OP THE sun's heat. 

In a paper on the above subject, presented to the British Associa- 
tion (1861) by Prof. W. Thomson, tne author prefaced his remarks 
by drawing attention to some principles previously established. It is 
a principle of irreversible action in nature, that, " although mecham- 
cal energy is indestructible, there is a universal tendency to its dissi- 
pation, which produces gradual augmentation and diffusion of heat, 
cessation of motion, and exhaustion of potential energy, through the 
material universe." The result of this would be a state of universal 
rest and death, if the universe were finite and Ic^ft to oljoy existing 
laws. But as no limit is known to the extent of matter, science points 
rather to an endless progress through an endless space of action, in- 
volving the transformation of potential energy througli palpable motion 
into heat, than to a single finite me(rhanism, running down like a clock 
and stopping forever. It is also impos4ble to conceive either the be- 
ginning or the continuance of life without a creating and overruling 
power. The author's object was to lay before the Section an applica- 
tion of these general views to the discovery of probable limits to the 
periods of time, past and future^ during wliich the sun can be reck- 
oned on as a source of heat and light. The subject was di\'ided 
under two heads : 1. On the secular cooling of the sun ; 2. On the 
ongin and total amount of the sun*s heat. We do not know certainly 
that the sun is losing any heat at all, and it is certain that some heat 
is generated in its atmosphere by the influx of meteoiic matter, and 
it is possible that the amount thus generated is so balanced as to 
compensate the loss by radiation. It is also possible that the sun is 
now an incandescent liquid mass, radiating away heat either primi- 
tively created or thus generated by the falling in of meteoric matter. 
From astronomical considerations, ho showed that none of this matter 
can como from space beyond the earth's orbit ; and by consid-jrations 
derived from the disturbances of the inferior i)lanet3 and the zodiacal 
light, the author had shown that the amount of meteoric matter could 
not be nearly enough to give a supply at the present rate for 300,000 
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years ; and these anticipatioiis have been Terified by the recent re- 
searches of Le Ycrrier on the motions of the planet Mercury. Then, 
from farther considerations connected with the motion of comets, he 
shows that this meteoric matter must be derived from spaces very 
near to the sun. He then proceeds to estimate how much the snn 
cools annually, and concludes that it cannot be more than 1^.4 Centi- 
grade annually. He then shows, from facts derived from varioos 
sources, chemical and astronomical, that the certain limits are entirely 
inconsistent with some of Darwin's geological estimates of time. Under 
the second head, the author shows that the statement which he first 
made still holds, with undiminished force, — that meteoric action is not 
only proved to exist as a cause of solar heat, but it is the only one of 
all conceivable causes which we know to exist from independent evi- 
dence. The reasons for this are again given at length. And he con- 
cludes it is, on the whole, most probable that the sun cannot have 
illuminated the earth for 100,000,000 years, and certain that it has 
not for 500,000,000 ; and as to the future, that the inhabitants of the 
earth cannot continue to enjoy the light and heat necessary for their 
existence for many million years longer, unless some sources now un- 
known to us ai'e prepared in the great storehouse of creation by Him 
who orders all thmgs rightiy and welL 

NEW PYEOMETEB. 

Serious difficulties have hitherto presented themselves in the con- 
struction of a really exact pyrometer. M. Noble, an engineer at 
8t. Petersburg, has long been engaged in the study of the heat 
developed by furnaces oi various kinds. As the result of his experi- 
ments, he has recently brought out a very simple apparatus, most 
easy o£ application and exact in its indications. This apparatus con- 
sists essentially of a cylindrical vessel or chamber composed of plati- 
nmn or other refractory substance, capable of withstanding a consid- 
erable degree of heat. This chamber is connected by a tube with a 
pressure-indicator or manometer. Bourden's is found to answer welL 
The vessel is placed in the furnace, and the tube is passed through a 
faited opening in the side thereof, and is connected at its outer end 
with the manometer. By using a very sensitive Bourden's manome- 
ter, and by adding thereto an apparatus for showing the number of 
revolutions of the needle or indicator, the increasing temperature for 
each degree will be readily arrived at, allowance being made, of 
eourse, for the atmospheric pressure on the apparatus itseS, 

THE PHENOMENON OP EEGELATION. 

In the year 1850, Prof. Faraday directed the attention of scientists 
to the remarkable fact that two pieces of moist ice, when placed in 
contact, will unite, even when the surrounding temperature is above 
0° Cent To the phenomenon in question the term " regelation " has 
been applied by Tyiidail, who has made the fact above mentioned the 
basis of a theory of the plasticity of ice, in accounting for the descent 
of glaciers. Several theories have been advanced to explain the facts 
of regelation. Faraday explained it by assuming that a particle of 



162 ANNUAL OF SCaXNTpnO DISCOYXBT. 

water can retain its fluid condition onl^.when in contact with ice on 
one ride, but freezes when touched bjr ic«^ on both rides, the seneral 
temperature remaining the same. Tms explanation — with afl defer- 
ence be it said — is smiply a re-statement of the fact, and not an 
assignment of a phyrical cause. Person maintains that the soIih 
tion of ice is a gradual process, the ice pasrine through interme- 
diate states of viscority to the condition of a liqui(L He considers iv-e 
as essentially colder than the water in contact with it ; that a film of 
plastic ice or viscid water lies between the ice and the water, aad 
that heat is constantly passing from the water to the ice through this 
film. The water thererore becomes colder and finally freezes. Tiik 
view is adopted by Prof. J. D. Forbes. Neither Person nor Forbes ex- 

Elains why a thin film of water in contact with a mass of ice has or can 
ave any other temperature than the ice itself, nor why water at 0^ 
should give off heat to ice at 0°. Prof. James Thomson's theory is, ia 
his own words, as follows : If to a mass of ice, at its melting point, pres- 
sures tending to change its form be applied, there will be a continual 
succession of pressures applied to particular parts — liquefaction occur- 
ring in these parts through the lowering of the melting-points by pres- 
sure — evolution of the cold (^tc) by which the so melted portions had 
been held in the frozen state — disperrion of the water so produced in 
such directions as will afford relief to the pressure — and rc-cougela- 
tion by the cold previously evolved of the water on its being relieved 
from this pressure : the cycle of operations will then be^n agsdn ; for 
the parts re-congealed, aner having been melted, must in their turn, 
through the yielding of other parts, receive pressures from the ap- 
plied forces, thereby to be again licpefied, and to proceed through 
successive operations as before. This theory certainly appears to be 
tenable in the case of glaciers, or wherever great pressures are ap- 
plied, as in the moulding of ice under a hydrostatic press, but its 
application is, to say the least, doubtful in the case of simple contact 
between small masses of ice. Moreover, Faraday has shown that 
pressure is not necessary in regelation. Of the numerous experi- 
ments which he has instituted, the following appears to us the most 
convincing. Two round cakes of ice, convex upon the upper sur- 
faces, are placed in water of ordinary temperature and then sunk 
beneath the surface by little weights of wax or spermaccli. Two 
such pieces of ice touching each other gently at a single jjoint freeze 
together. In this case no sensible capillary action takes place in 
consequence of the figures of the masses of ice. Faraday did not 
succeed in obtaining regelation with melted bismuth, tin and lead, 
nor with glacial acetic acid, or saline bodies. He considers the phe- 
nomenon therefore as peculiar to water. — Silliman*s Journal. 

TUB EXPANSION OP WATER NOT AN ANOMALY IN THE SOLID- 
IFICATION OF LIQUIDS. 

In most works on physics, reference is made to the dilatation of 
water when cooled down to near the freezing point, and to the bene- 
ficent effect of ice being thus caused to float, instead of sinking and 
choking up our rivers. The fact is also mentioned as a i*emarkable 
exception to the general law of expansion of liquids in proportion as 
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they are heated. Thus, Amott, in his Physics, designates it as "a 
most extraordinary exception to the law of expansion by heat and 
contraction by cold/' producing unspeakable benefits in nature, etc. 

In Brande's Dictionary of Science it is said, *^ In general, all liquids 
expand and contract in proportion as they are heated and cooled, but 
to this law there is a remarkable and anomalous exception in regard 
to water." 

In Kemp's Phases of Matter, London, 1855, we are told, ** There 
13 a most remarkable exception to this law of expansion in the case of 
water. Ice, as every one knows, swims upon water, and of course is 
lighter, that is to say, heat does not expand ice, but, on the contrary, 
contracts it. Whatever may be the cause, it is one of the most strik- 
ing instances of design that can be witnessed in nature, and were it 
not for it, the globe would bo scarcely habitable by man. Did water 
obey the usual law in this respect, it would fall to the bottom as fast 
as tbrmed." 

Considering the progress of science down to the close of the eigh- 
teenth century and its still further advances to the present day, it is sm- 
golar that this alleged anomaly should have been so long taken for 
granted and stereotyped in works on natural philosophy. It is many 
^ears since it was questioned by members of the Philadelphia Mechan- 
ics' Institute, because of its inconsistency with facts familiar to them. 
It was stated that it presented no " remarkable/* " peculiar," " curious," 
** extraordinary," or "anomalous" exception, nor any exception at all 
to any law, but was in strict accordance with the one that governs 
the solidification of liquids — that if ice did not float, the fact would be 
an anomaly. 

It was aifirmed that, if our lakes and rivers were fluid metals, with 
their surfaces congealed in winter, the solid portions w ould swim as ice 
swims ; and the proofs oficrcd were that pigs of lead and tin float in 
Uqaid lead and tin, and that the like takes place with gold and silver, 
zinc,^ copper, and iron, as may be daily witnessed in the factories. 
The inference seemed to be that most, if not all, solids are less dense 
than are their liquids at certain temperatures, and those who doubted 
this were asked to name a lifjuid, either vegetable, animal, mineral, 
or metallic, in which portions solidified do not swim. \^'ax, pitch, rosin, 
fat, sugar, sulphur, and other substances, were named as afibrding no 
support of the common doctrine. 

In passing into the solid state, the molecules of ever^ liquid assume 
an arrangement more or less peculiar to it, and, is this must take ef- 
fect at some point of the decreasing temperature, it matters not where 
that point is as reapec^ts the common law of expansion. It no more 
affects that law than the journey of a traveller is affected by his stop- 
ping a moment to exchange a word with a friend. It neither afiects 
ids preWous nor his subsequent progress — has, in fact, notliing to do 
with either. 

The temperature of solidification of course differs in different sub- 
stances, and so does the eifect. It is the molecular arrangement that 
diversifies the crystalline structures, and consequently the properties 
of solids; that gives to each a "grain" and character peculiar to 
itself. In the soft metals, the crystalline texture would hardly be sus- 
pected, bat it may be vividly brought out, even in lead, by crushing a 
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mass just before solidification is completed. In iron fbtmdries, the 
moment when the crystals are forming is often indicated by a r^ng 
of the metal in the gates of a mould. 

It is known that the crystalline structure of metals is deranged by 
rolling, stamping, forging, wire-drawing, and other processes, but it is 
not commonly known that this effect is temporary, — that they have 
power within themselves to recover their pristine formation. This we 
nave noticed in drawn wire and pipes of block tin. When of pure 
metal, they are soft almost as lead, and yield to flexure as silently ; 
but if laid aside a few years, they give out when bent the crackling 
noise by which bars of the metal are characterized. 

A very interesting fact is mentioned by Scoresby. lie found in 
the Arctic regions that water conceals there in an almost endless t^ 
riety of geometrical figures, of which he enumerates five classes — the 
lamellar, the stelliform (which is mast general, and o-jcurs chiefly when 
the temperature is near 32°), the regular hexagon (which becomes 
thin and diminishes in size as the cold increases), aggregates of hexa- 
gons (which occur chiefly at low temperatures), and, lastly, combina- 
tions of hexagons with spines or radii. — Arctic Regions, voL i. p. 
432. — Phil, Journal Franklin Institute. 



GROUND ICE. 

Ground ice is the ice found under the surface of the water in rivers. 
It has engaged the attention of men of science on account of its appa- 
rently unnatural position, and also the attention of practical men be- 
cause of the mischief it may occasion by accidental obstructions, such 
as a branch of a tree in a mill-course, when the water is charged with 
icy particles. Mr. Richard A die has published a paper in the Journal 
of the Chemical Society on this subjecrt. lie belie ve? t^iat he was the 
first to state that ground ice is formed in the coldest part of the 
stream, and that the small crystals, as soon as formed, are carried along 
by the current and submerged and entangled by plants, etc. In De- 
cember and January, 1860-1, he searched for ground ice where he 
had previously found it ; but, although the frost was severer than it 
had been for sixty years past, he found it only in one locality, viz., on 
a stone covered over by the water of a rivulet at Duddington, near 
Edinburgh. Other observations have led him to the opinion that the 
position of ground ice is one of lodgment merely, in opposition to the 
notion that the water has frozen in the bed of the river, the current 
preventing its freezing in its natural place — the surface. In a note 
on Mr. Adie's paper, the eminent chemist, D]*. E. Falkland, gives his 
opinion that the formation of ground ice, which takes place only in 
rapidly-flowing streams, depends upon the fact that ice, like ocher 
crystalline bodies, deposits itself more readily on rough surfaces 
(freezes, in fact, at a higher temperature) when in contact with such 
surfaces than within the mass of liquid itself. Hence when a rippling 
stream is cooled to 32° ice crystals attach lliemsolves to the pebbles 
at the bed of the river and form nuclei for further deposition 
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NATURAL ICE CAVES. 

In a number of the Bihliotheque Universelle de Geneve^ Prof. Shuny 
Las printed a memoir on these remarkable grottoes. The glacier La 
Baume, near Besancon, seems to have been the first to attract the 
attention of philosophers, which appears to be not only a great con- 
nervator, but also a great producer of ice. In 1727, when the camp 
was at the Saonc, the Due de Levi had the ice taken from the cave in 
a great many carts ; yet, in 1 743, the cave was re-supplied with ice, 
which covered the floors and walls, and was suspended as stalactites 
from the roof. As the mean temperature of the soil where the grotto 
exists is several degrees above the freezing point, a change must take 

Elace between the interior and the exterior, in which, for a time, the 
eat taken off must exceed that received. M. Shuny gives the theo- 
ries of Prdvost, Pictet, and others, and then, in a second part of his 
memoir, gives an account of his own excursions and investigations, 
especially in the glaciers of Jura, in 1857-61. He gives the follow- 
ing as the causes of the formation of ice : During the winter the heavy 
cold external air falls through the holes of the grotto, displaces the 
less cold air, and freezes the water in the grotto. In the warm sea- 
son, the heavy cold air cannot be displaced, and transmits heat feebly, 
while the radiation of the walls and roof, and the heat of the soil, melt 
only a small quantity of ice, which absorbs much heat when passing 
to the liquid state. In addition, the branches of the trees which over- 
shadow the openings of the cave, the exposure to the north, the vege- 
tation which covers the soil, the incessant evaporation of the surface, 
attenuate as much as possible the eflccts of the solar heat, and main- 
tain the cold of the upper part of the grotto. In January last M. 
Jorefc, with two companions, visited the ice cave of the Vergy, in the 
Alps. They passed the night at the Convent of the Chatreuse, in 
the middle or a long valley, a situation of severe beauty. Thence 
they descended by a steep road, a quarter of a league long, to the vil- 
lage Pralong du Reposoir, where they halted. The mountaineers 
amrmed that nothing could be found in the " grand cave " but water 
and vapor, but had not been there to see. The entry to the grotto 
was found to be free. The snow had slid down towards the TOttom 
of the valley, where it formed a thick layer. Beautiful stalactites hung 
feom the roof; perfect silence reisned ; veiy dry ice appeared every- 
where in the form of columns, slabs, inclined planes, etc. There was 
no water or snow anywhere, and the atmosphere was very still and 
cold. 

THE PRODUCTION OF MIST AND HAIL. 

The production of mist is the subject of a note by the veteran Dr. 
John Davy, in the Edinburgh Philosophical Journal, The cause 
usually assigned for mist is the access of cold air and its admixture 
with warmer air, saturated or nearly so with moisture, strikingly ex- 
emplified in our autumnal and winter fogs, when the water, owing to 
the heat absorbed during summer, is of higher temperature than the 
inflowing air. Dr. Davy, however, refers to anotner cause, not so 
much noticed, viz., a mild moist air coining in contact with a colder 
air, equally humid, resting on cold surfaces, whether of land or water, 
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aboat the end of winter or beginning of spring. He describes 
which he considers to have been thus formed in the lake district of 
Cumberland. To a similar cause, also, he refers the phenomenon 
termed sweating, which is the precipitation of moisture on walls and 
flagged floors excluded from the influence of fire. He also attributes 
to a warm south wind, succeeding a vcir cold north wind, the depo- 
sition of a large quantity of moisture which he once saw on the pic- 
tures in the gallery of a nobleman in Devonshire, and quotes the 
saying of Homer, — 

** The south wind wraps the mountain-top In mist.** 

The Freezing of Water and Formation of Hail, — This subject 
has been investigated by Prof. Dafour, of Lausanne, who has pub- 
lished the following conclusions as the result of his researches: — 

Ist When water is kept in suspension in a fluid medium, free from 
all contact, it seldom freezes at 32° Fah. The liquid state b pre- 
served at 23° and 14° above zero, and even at 13° oelow zero, Fah. 
2d. Solidification is produced under divers influences (contact of 
solids, etc.). 3d. Unaer suitable circumstances freezing may be piro- 
voked at a temperature lower than 32°, and solid spheres obtained 
analogous to hail. 4th. Hail is probably produced wnen the watery 
globules suspended in an agitatca atmosphere are cooled down lower 
than 32°, the condensation and congelation of vapor on their surface 
contributing to increase their size. 5th. The principal characteristics 
of hailstones may bo suitably explained in supposing their origin to 
have been that which has been indicated above. 



THE FREEZING AXD BOILING POINTS OP WATER. 

M. L. Dufour has communicated to the French Academy the 
results of some interesting experiments showing that water and cer- 
tain other substances may be maintained in the liquid condition at 
temperatures much beyond the point at which they usually pass into 
either the solid or vaporous state, by placing them in a fluid menstruum 
of the same density as themselves, and with which they are not misci- 
ble. Globules of water thus suspended in perfect equilibrium retain 
the fluid condition through a much longer range of temperature than 
is possible under other circumstances. 

The boiling point of liquids is known to vary considerably, and to 
be particularly afiected by the nature of the vessel in which the liquid 
is contained. With water the boiling point is higher in a glass than 
in a metallic vessel. When the surface of the glass has been specially 
cleansed with oil of vitriol the discrepancy becomes still more marked. 
When placed under the conditions of a water hammer, in which it is 
entirely free from air, and contained in a glass tube, Donn^ has 
shown that it may, by careful heating, be raised to 135° Cent, with- 
out passing into the vaporous condition. The deviation in such cases 
is attributed to the force of adhesion existing between the liquid and 
the surface of the vessel, and the absence of air from solution. 

In M. Dufour*s experiments, however, the result cannot be attributed 
to the absence of air, or to the adhesion of the liquid to a solid ; on 
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the contrary, contact with a. solid produces an instant gush of lapor. 
Hb first experiment is as follows : — Some linseed oil is heated in a 
dish to 105r Cent, or 110° Cent., and a few drops of water dropped 
in, which sink to the bottom of the vessel. The moment they touch, 
a sudden formation of yapor takes place, and the globule, a little less- 
ened, is repelled a short distance from the bottom. It again sinks till 
it touches, when it again boils, and is again repelled. While the 
globule is floating through the oil no evaporation takes place ; it is 
only on coming into contact with the solid that vapor is formed. 

M. Dufour's next experiment consists in using a medium having 
the same density as water, and in which, consecj^uently, the globules 
remain in equilibrium, permanently floating m the centre ; the 
medium being capable of bearing a temperature above 100°, and not 
being miscible with water. Essence of cloves, to which a small quan- 
tity of oil has been added, constitutes a fluid answering to these condi- 
tions. Water remains floating in round spheres with perfe^^t freedom 
of motion in the centre of this mixture. Under these circumstances, 
if heat be carefully applied, a temperature far aboye 100° Cent, may 
be obtained without the ebullition of the water ensuing. 120° or 130° 
Cent, is frequently reached, and spheres of water ten millimetres in 
diameter have been thus raised to 140° and 150° without changing. 
Smaller spheres, one to two millims. in diameter, have been raised to 
170® and even 175° Cent.: that is to say, a temperature at which 
steam has a tension equal to eight atmospheres (or one hundred and 
twelve pounds). The water used had not been prepared; it was 
neither distilled nor freed from air. At these high temperatures the 
globides were as calm and transparent as at 10°. When the globules 
came into contact with a solid, then ebullition instantly ensued. If 
carried against the side of the vessel or against the bulb of the ther- 
mometer, a sudden formation of vapor was the result, and the globule 
was repelled some dbtance from the point. By touching the globule 
when at 115° or 120° with a glass or metal rod, or, better, a point of 
wool or charcoal, a similar effect was produced ; an explosive forma- 
tion of steam taking place, and the globule being driven away as if 
the point had exerted some repulsive force. 

These phenomena ma^ also be produced with other liquids treated 
imder the same conditions. Chloroform may be so heated when 
floating in a solution of cloride of zinc to a temperature of 90° or 100° 
Cent. 

By means similar to the above, M. Dufour has equally succeeded in 
retarding the freezing of water. A mixture of chloroform and oil of 
sweet almonds is made, in which globules of water float in equilibrium. 
By cooling the mixture, the water scarcely ever freezes at 0° Cent. 
Its temperature sinks to — 6°, — 10° before congelation occurs, and 
globules have even been reduced to — 20° Cent, without solidi- 
fying. Ultimately the globules either pass into solid grains of ice, or 
sunply freeze on the surface, depending on the size and amount of 
reduction in temperature. The persistence with which the water 
retains the liquid state, is, however, remarkable. The mixture con- 
tmning the globules may be shaken, and foreign bodies introduced, 
without solimfication resulting. By touching the sphere, however, 
with a lump of ice, congelation is immediately effected. When one 

14 
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f lobule solidifies, the congelation of others still fluid may be effected 
y brinjrinsr them in contact with the frozen particle. Different 
effects are thus produced, depending on the temperature and the size 
of the spheres. Sometimes the spheres touching solidify suddenly, 
but remain separate ; sometimes they combine together, the one join- 
ing on or else enveloping the other at the moment of congelation. 
Irregular spheres formed of concentric layers and other varied shapes 
are thus produced. The author traces a resemblance between these 
frozen particles and the shape and structure of hailstones, which he 
conceives may be formed by a process somewhat analogous. 

Other substances besides water present the foregoing phenomenon. 
Thus M. Dufour has experimented with sulplmr, phosphorus, and 
naphthaline. He finds that when melted sulphur is suspended in a 
solution of chloride of zinc having the same density as itself, the tem- 
perature may be reduced to 70° or 60° without solidification taking 
place. In this instance, the liquid condition jx)ssesses remarkable 
stability. When the globules of sulphur remam fluid at 50^ or 00° 
below the usual temperature of solidification, their change of state 
constitutes an interesting object. Globules half a millim. in diameter 
sometimes remain liquid at 5° Cent, for several days. Solidification 
is best provoked by contact with a piece of sulphur. Phosphorus in 
like manner may be reduced far below 44° Cent, without solidifying, 
and small globules may even be reduced to 5° or G°. Many other 
substances would doubtless present the above phenomena. The prin- 
cipal obstacle lies in the difficulty of finding suitable menstrua. 

Additional Kxpcrhnenta on the BoUinrf Points of Solutions. — The 
boiling point of water is raised by the addition of a soluble salt, or by 
the addition of a stron"; afid, and this aujxmentatioii of tlic boiling 
temperature depends u])on the relative amount of salt or acid added 
as the ease may be ; but liitherto no general fornmla; have been given 
to express the relation between the augmentation of boiling tempera- 
ture and the relative weight of the substance added to the water. 
Mr. T. Tate has performed a series of experiments, with the view of 
obtaining some laws on the subject ; and states that he has found, for 
certain chlorides, nitrates, and carbonates, that the augmentation of 
boibng temperature may be approximately expressed in a certain 
power of the percentage of the salt dissolved. 

RADIATION AND ABSORPTION OF HEAT AND LUNAR RADIA- 
TION. 

In a recent letter to Sir John Hcrsohel, in reference to the re- 
searches of the latter on solar radiation, Prof. Tyndall states that he 
has been for some time experimenting on the permeability of our at- 
mosphere to radiant heat, and that he arrives at the conclusion that 
true air, i. e., the mixture of oxygen and nitrogen which forms the 
body of our atmosphere, is, as regards the transmission of heat, a 
practical vacuum. The results from which tb.e opacity of tlie air 
have been inferred are all to be ascribed to difrused extraneous mat- 
ters, and mainly to aqueous vapors. On Oct. 10, last, he found the 
absorptive action of the common air in the laboratory of the Royal 
Institution, London, to be made up of three components, — the first 
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due to the pure air being. represented in magnitude by No. 1 ; the 
second due to the transparent aqueous vapor by No. 40 ; and the 
third due to the effluAia of the locality, and the carbonic acid of the 
air by No. 27. The total action of its foreign constituents was cer- 
tainly sixt}'-seven times that of the atmosphere itself, while the 
aqueous vaix)r alone exerted an action at least forty limes that of tlie 
Mr. On Oct. 18, Prof. Tjudall made a series of observations on the 
moon from the roof of the Royal Institution. From six concurrent 
experiments, he savs : " I was compelled to infer that my theiTuo-elcc- 
tric pile lost more Leat when presented to the moon than wh(»ii turned 
to any other portions of the heavens of the same altitude. The oWU t 
was equivalent to a radiation of cold from our satellite. I Avas (piitc 
unprepared for this result, which, however, you will at on.e pcrtclvo 
may be an immediate consequence of the moon's heat. On the even- 
ing in question a faint halo which suiTOunded the moon, and v. hi h 
was only visible when sought for, showed that a small quantity of jirc- 
cipitated vapor was afloat in the atmosphere. Such preeipitated p ir- 
ticles, in virtue of their multitudinous reflections, tonstilute a power- 
ftd screen to intercept the terrestrial rays; and any a^^ency tliat 
removes them and establishes the optical continuity of the atmos- 
phere must assist the transmission of terrestrial heat. I think it may 
be affirmed that no sensible quantity of the obscure heat of the moon, 
which, when she is full, probably constitutes a large proportion of the 
total heat emitted in the direction of the earth, reaches us. The heat 
is entirely absorbed in our atmosphere, and on the evening in ques- 
tion it was in part applied to evaporate the preci])itatcd pailicL^s, 
hence to augment the transparency of the air round the moon, and 
thus to open a door in that direction for the escape of heat from the 
face of my pile. The instrument was furnished with a conical reflec- 
tor, the an^i^ular area of wliich was very many times that of the moon 
itself." ° ^ ^ 

CONDUCTION OF HEAT BY GASES. — BY G. MAGNUS. 

The cooling of a body in vacuo depends simply on the exchange of 
heat bv radiation between the coolinjj mass and the encirclinj» envel- 
ope. If the space contains gas, an ascending current is formed, which 
accelerates the cooling, added to which the property which the gas 
has of transmitting boat, or its diathermancy, concurs in producing 
cooling, provided the gases can conduct heat. Dulong and Petit, in 
enunciating their law of the loss of heat, have neglected the last two 
actions, manifestly because they are infinitely small compared widi 
the influence of the ascending currents. Since then, it has been uni- 
versally admitted that the differences in the cooling of the dlfUjrent 
gases depend on the different mobility of their particles. Cooling 
takes place much more rapidly in hydrogen than in other gases. 
With the same amount of heat, this gas expands not more, but less, 
than atmospheric air; the changes in density in the former gas are 
less than the latter. But it is the difference of specific gravity wliich 
produces currents. If, therefore, different gases by contact with a 
warmer body all become equally heated, the currents in those gases 
which have a greater co-cflSicient of expansion must be greater than in 
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tbc rest ; for example, in carbonic acid more than in hydrogen. As 
this is not the case, it must cither be asswued that the friction of the 
gaseous particles against each other is so great that the influence of 
the greater expansion is neutralized by it, which will with difficulty 
be admitted, or it must bo assumed that gases by contact with a h<^ 
body become heated to a different extent. Such a difference in the 
degree of heat would take place if the gases had dificrent capacities 
for heat ; but as the specific heats of hydrogen and atmospheric air are 
the same, there remains no other explanation for the more rapid cool- 
ing in hydrogen, than that this gas can transmit heat from particle to 
particle, in other words, can conduct it, and that it possesses this prop- 
erty in a higher degree than other gases. Its low den^ty appeared 
to be in disaccordance with this idea, and it appeared necessary to 
decide by experiments how far it is founded. 

The impulse to these experiments was given by a repetition of Mr. 
Grove's interesting observation, accordino; to which a platinum wire 
is less strongly heated when surrounded by hydrogen tnan by atmos- 
pheric air, or another gas. In this repetition it was found that hy- 
drogen exerted its preventive action even when a layer only 0.5 miL 
thick surrounded the wire, and it was the same whether the tube con- 
taining it was in a horizontal or vertical position. In such a narrow 
tube, especially wlien it is horizontal, currents can scarcely occur; 
and when there are none, there remains no other explanation than 
that hydrogen conducts heat better than other bodies. 

The simplest mode of ascertaining whether a gas conducts heat 
consists in warming it from above, and observing the action on a ther- 
mometer placed within. It might be objected to this method that, 
even with heating from above, currents in the gas might be formed, 
and that thereby the temperature indicated by the tliermometer in 
various gases might be different without any difference in conducti- 
bility. 

There is one method of testing this objection ; for if, in fact, a 
gas can conduct heat, the temperature assumed by a thermometer in 
a space heated from above must be lower when the conducting sub- 
stance is wanting than when it is present ; that is, it must be lower in 
vacuo than in a space filled with air. 

In order to ascertain whether this was the case, a glass apparatus 
was used, in which a thermometer, observable from without, was 
firmly fixed. It could be filled with different gases, and these could 
be variously dilated. The upper part of this apparatus was main- 
tained at the same temperature, namely, that of boiling water, and 
the temperature was observed which a thermometer introduced into 
the interior ultimately assumed. Of course the experiments with this 
apparatus. were not made without numerous precautions; it was more 
particularly necessary that the whole apparatus should be always 
under the same conditions, so as to give off the heat imparted to it 
always in the same manner. For this it was necessary that the space 
surrounding it should always be at the same temperature. In these 
experiments, the temperature of the surrounding space was 15°. 

In this way the following results were obtained : — 1. The temper- 
ature which a thermometer ultimately assumes in a space heated from 
above differs when this space is filled with different gases. 2. In hy- 
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drogen the temperature is higher than in any other gas. 3. In this 
ffas the temperature is higher than in vacuo; and the denser the gas 
iSy the higher is the temperature. 4. Hence, hydrogen conducts heat 
like metels. 5. In all other gases the temperature is lower than in 
vacuo ; and the denser they are, the lower is the temperature. 6. It 
cannot hence be concluded that gases do not conduct heat, but ov\j 
that they do this in so small a degree that the action of conduction is 
cancelled by their diathermancy. 7. This remarkable property of 
hydrogen is evinced not only when it moves freely, but also when it is 
contained between eider down, or any loose substance which hinders 
its motion. 8. The great conductibiGty of this gas is a further con- 
firmation of its analog with metals. 9. Hydrogen conducts not only 
heat, but also electricity, better than other gases. 



COMBUSTION IN BABIFIED AIB. 

Dr. E. Frankland, in a recent paper on the above subject before 
the Royal Institution, stated that in the autumn of 1859 he burnt 
candles protected from draught on the summit of Mont Blanc and at 
Chamounix, with the view of determining the eifect of various degrees 
of atmospheric pressure on the amount of combustible matter con- 
sumed. He found, as the average of five experiments, that a stearine 
candle diminished in weight 9.4 grammes, when burned for one hour 
at Chamounix, and 9.2 grammes when ignited for the same length of 
time upon Mont Blanc. These experiments went to prove that the 
ratio of combustion was almost independent of the density of the at- 
mosphere, as the pressure at the two places varied several inches in 
the barometer. But when burning the candle on the top of the 
mountain it was noticed that the name was not so brilliant as in a 
more dense atmosphere. These results induced him on his return to 
England to make experiments with a coal-gas flame burning. in a glass 
jar under diflerent pressures of the atmosphere, produced by artificial 
arrangements. He passed the gas through a governor valve, secured 
a uniform flow in the burner, and the experimental flame was placed 
at one extremity of a Bunsen's photometer. Near this flame was 
placed a similar jet surrounded with a glass shade, but it was permit- 
ted to bum freely in the air so as to compare it with the other flame 
that was subject to variations of atmospheric pressure. From data 
gained in this way, Prof. Frankland was led to the conclusion that 
the rarefaction of air, from atmospheric pressure downwards, produces 
a uniformly diminishing illuminating power until the pressure is re- 
duced to about 14 ins. of mercury, below which the diminution of li^ht 
proceeds at a less rapid rate. Thus, an amount of gas which would 
give a l^ht equal to 100 candles when the barometer stands at 31 ins., 
would give a light equal to only 84.4 candles if the barometer fell to 
28 ins. The question, however, which Professor Frankland found the 
most difficulty in solving was, the decrease of luminosity of the flame 
with the decreased pressure of air, while the combustion of the pas 
was about the same in quantity in both cases. His final conclusion was 
that this anomaly was due to the circumstance of a greater quantity 
of air fipding access to the interior of the flame. 

14* 
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MUSICAL ACOUSTICS. 

Prof. Helmholtz, in a recent lecture before the Royal InstituticHi on 
Musical Acoustics, by means of Prof. Wheatstone's wave apparatns, 
illustrated his views of the simple aerial waves which produce ample 
and compound musical sounds, and also explained and illustrated wnat 
are called harmonics. If a musical note be produced fi-om a bell, an 
open strinnr, or from almost every instrument, a practised ear can de- 
te:-t, in addition to its proper note (say C), its o-tave, 12th, etc. Every 
tone thus contains its own harmony. To facilitate the preceptioa of 
thive harmonics, the Professor had arranged a series of eight tuning- 
ii)rkf!, each fastened to the ends of horse-shoe electric-magnets and 
joined to resonant glass tubes tuned to a precise note of the fork. 
Tlu', mouths of the tubes were provided with movable covers, which 
might be removed by means of threads, whose ends were fastened to 
a set of piano-forte keys. The tuning-forks were made to vibrate by 
means of intermittent electric currents, and the intensity of each 
note could be regulated by opening the tube more or less completely. 
By means of this apparatus many interesting points connected with the 
subject were illustrated, and by combining the various sounds the 
Professor succeeded in producing a remarkable imitation of the vowel 
sounds (u, o, ah, a, e, etc.) The lecture was concluded with remarks 
on the phpiology of the subject and on its psychology, t. e., the effect 
which musical combinations of sound have on the soul. 



PnOXAUTOGRAPHY. 

For several years past a French physicist, M. Scott, has been en- 
gaged in experiments on the fixation of sound upon a prepared tal>- 
Ict, in the same way as pliotography fixes luminous images ; an<l has 
met with (!onsi(leraI)k'. success in this now art, which he has named 
Phonautography. At a recent meeting of the French Academy a sliort 
commnniv'ation was made l)y the discoverer, in coiisecpeniie of the 
public-ation of some experiments in the Svime direction made by otlior 
gentlemen. This commnniL'ation was dOvot^'d chiellv to a descri')Lion 
of certain illustrations laid before the members, and would b?, uiuntel- 
ligible to the jjeneral reader wllhont the diapjrams. The subjvyv.'i, Iiov,-- 
ever, being of immense importance, and likely now to attraet greai 
attention, a short at'(»ount of what ha>$ already been done by ]\L 8i.*ott 
will perhaps be considered of interest. 

Tiie problem which first recjuired solution was the artificial con- 
struction of an ear, by means of tubes and diaphragms, so as to imi- 
tate, as nearly as possible, the human oar in its power of collet'ting 
sounds of every degree of intensity, and transmitting them to a deli- 
cate membrane placed at the extremity. After numerous ersavs, an 
apparatus was constructed which possessed the above, (pialifi -aliens; 
the membrane was seen to vibrate visibly, and in a diiTerent mnnnor, 
wiili each andible sound or note; and if a pea or sl^yle were iastenecl 
to tlii^ membr.me, ils point wouM travc the won l^i'inliy b.vm'ifiil and 
coe.i})riv:i'e 1 cnrvv's :\rA <ir;'les .•ipoertainin^JT to tlie o'i".a.Mit^ of sound. 
T-.'.f.». next (liiii'uUy cous'sted in firuling as:':!r^ii:iv^^ surface upon which 
this style could mark the imprint of its movements: for the vi bra- 
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tions of the aerial pen were so delicate that if any appreciable force 
were required to effect the transcription, the resistance would at once 
atop all movement. This difficulty was at last overcome by employ- 
ing a strip of thin paper, upon which was deposited a film of lamp- 
Idack obtained from the smoke of burninoj bodies. This sensitive sur- 
face is carried along by clockwork agency, in front of the vibratini? 
style, so that the successive movements of the latter shall not implnjjo 
one on the other, when the result is a series of lines written 0:1 the 
paper, composed of the most complicated systems of curves, and fonn- 
mg a natural auto.jraph of the producing sounds. 

Of course it will be understood that the above is intended more as 
a brief outline of the principle of M. Scott's instrument th.in a=i .in 
exact description of its indi\ddual details. In reality, cspocially in 
the one recently made, it is far more complicated than would bo im- 
agined from this brief sketch ; but the phonographs produced by it are 
marvellously perfect. Every separate source of sound has an individ- 
uality of its own. The sounds of different musical instruments, for 
instance, are easily distinguished from one another, and from the hu- 
nian voice. This latter, moreover, gives different traces, according to 
its character — the sweet, soft voice of a female, especially when sing- 
ing, being characterized by great beauty and harmony in the curves 
impressed on the paper ; in those produced by the hai-sher voice of a 
man, the curves are larger and more rugged-looking; whilst in a 
shriek or a shout, or in the harsh, discordant sounds of instruments, 
the waves are irregular, unequal, and broken up into secondary 
vibrations of all degrees of amplitude. 

An oration, delivered with varying rapidity, and with tlie pitch of 
the voice greatly modulated in different parts, has a very striking ap- 
pearance in its phonograph. Rapidly-spoken parts have the curves 
crowded together, whibt in others they are widely separated. The 
loud tones of the voice are shown by the written waves rising to per- 
haps half an inch or more in height, whilst the low tones are not more 
than the eighth of an inch high. The modulations of the voice are thus 
shown very beautifully by the varying height of what may be called 
the letters of sound. 

The fact of being able to make spoken sounds record themselves 
permanently on paper is of itself most singular and astonishing ; but 
if it is ever developed, as the inventor says it shortly will be, to suffi- 
cient perfection to enable it to take down speeches, which may bo 
written off verbatim, it is difficult to imagine the importance of the 
discovery, whether it be in respect to the unimpeachable accuracy 
of the process, the entire absence of trouble and expense in reporting 
any articulate sounds, or the great saving of the time and the exhaust- 
ing labors of reporters. 

ACOUSTICS IN BUILDING. 

In a paper on the above subject read before the Institute of British 
Architects, by Mr. T. R. Smith, the author, after referring to the ex- 
periments of M. Biot on the transmission of sound through a pipe one 
mousand yards long, through which a whisper was distinctly audible, 
atnd to the curious exception discovered by Mr. Scott Russell to the 
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ordinary law of reflection of sound when the sonorous Tibratioiis strike 
against a reflecting surface at an acute angle — maintained that in 
order to combine reflection and resonance m the construction of a 
building, there should be an inclined surface above the head of the 
speaker, to reflect the sound down upon the audience; the walls 
snould be covered with wood, and there should be a space above the 
ceiling and under the floor. But in thus as^ting the transmission of 
sound, great care should be taken to prevent echoes. To avoid echoes 
by reflection, the head of the speaker should be near the ceiling, or a 
sounding-board should be placed above him, so that the sound may be 
propelled onward ; and the surface of the walls should be brdcen by 

Eillars or draperies, particularly at the end. The vibrations caused 
y resonance should also be prevented by draperies, or by breaJdng 
up the surface by projections. Mr. Smith considered a short parallel 
ogram, with a semi-circular end, as the form best adapted for hearing; 
the speaker being advanced to a forward position among the audience. 
The most diflicult of all buildings for hearing a speaker, he said, are 
parallelograms of four flat sides, and with a high flat ceiling. Mr. 
Scott Russell strongly enforced the necessity of breaking up the surface 
to prevent reverberation ; and, alluding to the dificrent efiects of the 
transmission of sound in full and in empty rooms, he observed that the 
best possible means of making sounds distinctly audible in large rooms 
is to cover the walls with headings or mouldings. 

VISION AND SOUND. 

Prof. Stokes, in a note to a paper in the Philosophical Magazine^ 
No. 126, observes: — The remarkable phenomenon discovered by 
Foucault, and rediscovered and extended by Kirchliofi*, that a body 
may be at tlie same time a source of light, giving out rays of a definite 
refrangibility, and an absorbing medium, extinguishing rays of that 
same refrangibility which traverse it, seems readily to admit of a 
dynamical illustration borrowed from sound. 

We know that a stretched string which, on being struck, gives out 
a certain note (suppose its fundamental note), is capable of being 
thrown into the same state of vibration by aenal vibrations corres- 
ponding to the same note. Suppose, now, a portion of space to con- 
tain a great number of sucli stretched strings, forming thus the ana- 
lojruc of a " medium." It is evident that such a medium, on beinir 
agitated, would give out the note above mentioned ; while, on the 
other hand, if that note were sounded in air at a distance, the incident 
vibrations would throw the strings into vibration, and consequently 
would themselves be gradually extinguished, since otherwise there 
would be a creation of vis viva. The optical application of this illus- 
tration is too obvious to need comment. 

DANIELL's great water BAROMETER. 

A water barometer which had been constructed thirty years ago by 
Prof. Daniell, in London, was lately removed and put up in the Crj's- 
tal Palace at Sydenham. About a foot and a half of glass having 
been broken ofi* the lower end of the barometer tube, Mr. Negretti 
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racceeded in dexterously joining on a piece of glass tube to the broken 
end. Hie tube in question is about thirty-four feet long, and it was 
filled with water from which every particle of air had been driven by 
a jet of steam from a boiler. The steam was permitted to pass into 
the tube, which had its lower part situated in a vessel filled with dis- 
tilled water, and upon a vacuum being formed in the tube, and its 
top hennetically sealed, the water ascended in it to a height of thirty- 
two feet nine inches. This is equivalent to a column of 28.84 inches 
of mercury. As a change in the atmospheric pressure which causes a 
variation of an inch in a column of mercury will cause a variation of 
more than a foot in a column of water, so thp changes in the latter 
will be more than twelve times as great as in the former ; and many 
oscillations of the atmospheric pressure, which otherwise would escape 
observation, will be noticeable. In gales of wind and licavy storms, 
the water inside of the long tube of Danieirs barometer trembles, and 
sometimes moves rapidly up. and down as if animated by a spirit. 

NEW PLUVIOMETER (RAIN-GAUGE.) 

Common pluviometers consist of a square funnel fixed on the top 
of a roof, its narrow end being provided with a stopcock, and conunu- 
nicating with the interior of an apartment. The mouth of the funnel 
is generally a square foot, or some other square measure, in size ; once 
a day the stopcock is opened, and the water in the pipe measured in 
pints, quarts, etc. We thus learn how much rain has fallen on a 
square foot, or other measure, within the lapse of twenty-four hours ; 
but this is all — we know nothing of the duration of each shower, the 
size of the drops, their number, etc. To supply this deficiency, M. 
Hemd Mangon, of Paris, has invented a new pluviometer, which he 
calls a pluvioscope. 

Suppose a long strip of paper to be rolled on a cylinder, and then 
gi'adually unrolled by means of clockwork, so that in the course of 
twenty-four hours every part of it may have been exposed to the open 
air. It is evident that the length of paper unrolled will be propor- 
tional to the length of time elapsed ; so that every hour and minute 
may be marked upon the paper. Now if the latter be so prepared as 
to receive the impression of a drop of rain, it is clear that its size and 
the precise moment of its falling may be ascertained. M. Hernd 
Mangon prepares his paper with a solution of sulphate of iron, and 
then, after it has become dry, rubbing it with finely powdered galls. 
A drop of rain falling on paper thus prepared leaves a well-defined 
black spot, which will reveal all the circiunstances of the showen If, 
fi)r instance, the spots are small and few, the shower has been a mere 
sprinkle ; if small and numerous, a quiet but rather obstinate shov^er ; 
if large, and many of them run into one another, the shower has been 
a violent one. By this contrivance, M. Hernd Mangon has ascer- 
tained the number of showers that fell within given dates, and even 
the number of drops that fell, on a given spot, during some of these 
showers. For instance, he ascertained that on the 2Cth of last June, 
at half past eleven, A. m., the number of drops which fell, per hectare 
(a space of about two and a half English acres\ in one minute, was 
one thousand eight hundred and twenty-six millions, the drops being 
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extremely small ; whereas, on the 28th instant, at three-q^oarters past 
eleven A. m., in a heavy shower, only ninety-four millions of drops fell 
per hectare in the course of a minute, the drops then being very 
uurge. 

THB COHESION FIGUBES OF LIQUIDS. 

This is a term applied by Mr. Charles Tomlinson, in the Philosophi-' 
cal Magazine, to the beautiiully varied figures formed on the sur&ce 
of water, mercury, etc., by oil of lavender, creosote, or other liquids 
dropped thereon. AVhen one li(}uid is added to another and solution 
takes place between them, there is always a breaking up of the cohe- 
sion of one or other liquid; where there is no solution there may be 
simply adhesion. In both cases one li([uid exhibits the ^liaracteristic 
phenomena of cohesion. The essential oils arc but slightly soluble in 
water. If we place a drop of oil of lavender on the surface of the 
water, the adhesion of the water will cause it to spread out into a film ; 
but the cohesion of the oil immediately begins to reassert itself, the 
film opens in a number of places, foraiiag long irregular arms of pro- 
cesses resembling the pattern assumed by wood when it has iJeen 
much worm-eaten. These processes tend to gather up into separate 
disks or tentaculcs ; the adhesion of the water spreads them out ; the 
cohesion of the oil struggles to prevent this, and soon prevails ; the 
almost immediate issue being the formation of the original drop into 
a number of disks with sharp, well defined outlines and convex sur- 
faces. The action often is so rapid and the pattern so complicated, 
that it requires repeated observation to become master of all the 
phenomena which are represented in a plate. Mr. Tomlinson con- 
siders this to be the resultant of the cohosive forte of the substance, 
its density, and the adhesion of the surface on which it is i)lacc(l, and 
believes that every independent liquid has its own cohesion fi^^re. 
He gives a detailed account of his experiments with creosote, carbolic 
acid, ether, oil of cloves, olive oil, etc. He also suggests a mode of 
applying these cohesion figures in detecting adulterations. Chemi- 
cally pure water should be used as the recipient. If mercury be sub- 
stituted new figures are obtained from the same liquid. 

THE BATnOMETER. 

At the last meeting of the British Association, 1861, Mr. C. W. 
Siemens described an instrument, under the above name, designed to 
indicate the depth of the sea without submerging a line. The sea- 
water being considerably less in density than the rocks which consti- 
tute the crust of the earth, Mr. Siemens showed, by considerations 
derived from the integrals expressing the attractive force of any shell 
of the crust of the earth, that the depth of water under a ship must 
vary the total attractive force of the earth to such an amount as would 
become sensible to a very sensitive instrument. lie, therefore, devised 
one, consisting of a body of air inclosed in a strong glass cylinder, made 
to support, by its elasticity, a column of mercury contained in a tube 
open at the bottom and dipping into it, kept at a uniform temperature 
by being surrounded by melting ice. The tube containing the mer- 
curjr ends in a ball above, from which rises another tube and ball, the 
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upper ball being still continued into a similar tube. Above the mer- 
cury, which rises to the middle of the lower ball, oil of juniper is put 
until it reaches the middle of the upper ball, and then colored weak 
qnrit is placed above the oil. The length of the column of mercury 
may be considered as a measure of the total gravitation of the earth, 
and the variations of this length are rendered very sensible by the 
dlfFerential apparatus, consisting of the two balls, and read off on a 
scale of about three inches length attached to the tube rising from the 
upper bjdl. The instrument hangs in the cabin of the ship. Govern- 
ment were kind enough to send a vessel with the author and the 
instrument to the Bay of Biscay to make experiments with it, and its 
indications of the depth of water under the ship were found to be 
witlun less than ten per cent, from the truth as determined by the 
lead. 

MOVEMENT OF SEA AND LAKE WATER. 

The fact that the movement of sea and lake water is confined to 
the surface is proved by the circumstance, that while the inclination of 
sand (where the bottom, near the shore, is comjwsed of that material) 
may be seven horizontal to one perpendicular within the range of the 
tides and waves, it often stands at only two to one a short distance 
below, or at the natural slope of sand in still water. This is the case 
on the shore of the Lake oi Geneva, near Vevay ; and a similar result 
was observed at Cherbourg, with respect to the small materials thrown 
into the sea for the formation of the breakwater, and which took a 
slope, below low water, of one to one. 

THE GYRATORY MOVEMENT OP A LIQUID JIASS. 

We translate the following from the Presse Scient'ifique des Deux 
Mondes: — 

M. Perrot presented to the French Academy, in the month of Oc- 
tober, 1859, a note, in which he expressed the opinion that the gyra- 
tory movement which manifests itself in a liquid mass, while it is 
running out through a small circular orifice in the horizontal bottom 
of a cyundrical vase, is an immediate efiect of the diurnal movement 
oi the earth. M. Magnus, on the contrary, had attributed the gyra- 
tory movement to the perturbation occasioned by a material obstacle 
or an exterior movement in the convergence of the liquid molecules 
toward a common centre. M. F. Laroque has just reexamined the 
question, and numerous experiments, made on a zinc cylindrical vase 
of lai^r dimensions than those employed by M. Magnus, have led to 
the foflowing conclusions : — 

First. If there exist near the orifice any obstacles which modify the 
rectilinear convergence of the molecules toward the orifice in diame- 
tral planes, there may result a gyratory movement which changes 
sensibly the .physical constitution of the Hquid vein. But this move- 
ment propagates itself only to a very short distance from the orifice, 
and never nses gradually to the surface whenever the liquid is more 
than about four inches in depth ; nor in any case does it communicate 
itself to the liquid mass. 
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Second. Dnring tbe fivbarge the ISqmd molecales do not more 
finom the circumference toward the centre — thej fiilL 

Third. In the experiments of M. Ma^ns and M. Fenot, when 
they hare observed a moTement of rotation of the liquid man, at fixit 
sensible at the surface abore the orifice, and an instant after the dis- 
charge had commenced, this morement had existed befiyre the di^ 
charge. 

Fourth. The pyratorr movement of a liqmd mass, daring the dis- 
charge, observed by M.' Perrot, was not an immediate effect of the 
diurnal movement of the earth. 

Discussing afterward an opinion pven by H. Babinet at the time 
of the first experiments, that all the nvers of the northern hemisphere 
have a tendency to the right side, as an effect of the movement of the 
earth, ^L Laroquc arrives at this conclusion : that, " in the actofl 
state of science, the flow of liquids cannot render manifest, in any 
case, the rotary movement of the earth." — Scientific American, 

HTDBAULIC POWEK. 

A wonderful example, says the London Mechanic^ Magazine^ 
Sept., 1861, of what hydraulic pressure acting through suitable nuk 
chmery can effect, is seen on the application of what is known as 
Armstrong's hydraulic apparatus at the Swansea docks. The pipes 
which convey the water, at a pressure of seven hundred pounds to the 
S(]uarc inch, extend a mile and a half; the hydraulic power being 
available at any point throughout this length. By this agency, ren- 
dercid so docile as to be almost within the control of a child, thou(;h be- 
fore it the strength of the elephant sinks into insignificance, the gates 
anj opened, the bridges swung, the sluices worked, and all the hercu- 
lean labors of the docks performed. Man, no longer a mere drudge, 
exhausting his puny strength in endeavoring to counteract the forces 
of nature, employs these forces one against the other, and renders them 
obedient to his will. Mechanical science first taught how power 
might bo gained at the expense of speed : the steam engine and the 
hydraulic press were an advance beyond tliis point of compromise, 
placing unconditionally in the hands of man a power which can 
s(;arcely be calculated as a multiple of a man's work in foot-pounds. 

Tlio only important practical oojection to the universal employment 
of the stupendous power of hydraulic pressure wherever it may be 
made available, is tne danger arising from the necessary steam appa- 
ratus erected in the vicinity of warehouses, in consequence of wnich 
increased rates of insurance become chargeable. To remedy this ob- 
je(;tion, it has been proposed to establish central stations for the gene- 
ration of hydraulic power, and to distribute this by means of mains 
laid along the principal thoroughfares in proximity to wharves and 
wan^houses, to which the power required for working cranes and 
hoistH, or for any other purpose, would be conveyed by branch pipes. 
Thus a motive-])Ower of any amount, certain in application, and under 
j)errect control, would become available, with the advantage, in point 
of safety and economy, of dispensing with separate steam power for 
each establishment. 

The full importance of the results which would follow the applies- 
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turn ti^ this mtein are but partially showii lA an arithmetical state- 
Blent giWng tlie mere pecuniary saving in actual hoisting. The speed 
with which the work can be done, and ships or barces loaded or 
cleared to make room for others, is a most important clement in the 
calcoladons of the owners of wharf properties. ' Under the present 
mtem of manual labor applied to cranes and hoists, lifUng forty tons 
through forty feet in twelve hours, by the employment of six men, 
moBt DO considered a good day's work for the latter. The cost per 
tern in this case would be between six and seven pence ; whereas, by 
hydraulic power, two hundred tons could be raised to the same height, 
uh the same time^ at a cost of about one and eight-tenths of a penny 
per ton. 

The nmple arithmetical statement shows that the cost of the pres- 
ent system varies from one halfpenny por ton per foot, for a " short 
lift," to one-sixth of a penny for a '^ high lifl ; ** this being the actual 
cost of labor, without taking into calculation the interest of capital 
vested in machinery. By the application of hydraulic power under 
the proposed system, the cost of raising one ton one foot high is re- 
indnced to about one-sixteenth of a penny ; allowance being made, at 
the rate of twenty-five per cent,, for the interest of the capital neces- 
flsry to establish the mains and the entire working machinery^ At 
the lAYerpo(A docks, ^he c(»nparative expenses of the two systems 
klTO been calculated by Mr. Hartley, as bearing the proportion of 
eight to twen^-two in ravor of hydraulic power. 

RESISTANCE OF CAST-IEON TO PRESSITBE. 

The following statements are derived from a paper on the above 
subject, recently read by Mr. John Briggs before the English Associft- 
lion of Foremen Engineers. 

There is a limit to the pressure which should be put internally to 
cast-iron, and there is a limit also to the thickness of metal to be 
used for cylinders of hydraulic presses. Such a statement mi^ht, at 
die first blush, appear to be irrational. The general opinion is that 
the tlucker the iron the sreater its resistance to pressure when the 
bore remained the same size. This he believed not to be the case, 
and Mr. Joseph Bramah had long ago the same opinion. At the time 
that one of the press cylinders employed in raising the tubes of the 
Britannia Bridge had burst asunder, a workman, once in the employ- 
ment of Messrs. Bramah, thus wrote to the Mechanics^ Magazine 
(Sept. 29th, 1849) : — " At Bramah's we never found presses in con- 
stant work stand more than three tons (6,720 lbs.) on the square inch, 
and the greatest pains were taken to obtain the most approved kinds 
of iron — mixed qualities — to cast cylinders from. I have seen press 
flinders stand 7,000 lbs. and even 8,000 lbs. on the square inch un- 
d[er proof for a short time ; but we never could trust them to work 
with so much, and cast-iron then was far superior to that of tne pres- 
ent day. Increasing the tlilckncss of the metal in press cylinders was 
seldom successful. I have known metal seven inches thick stand as 
well as that often and one-half inches, for presses with rams ten inches 
diameter. The thicker the metal, the greater appeared to be the dii- 
ficulty in getting it equal and homogeneous throughout.'' 

15 
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The experience of Mr. Brigss was of a amilar character. He cod- 
nidered that many cast-iron cyiinders were cast too thick, nnder the 
suppofiition that they were strong in proportion to their thickness. 
There is a limit to the strength of all cast-iron cylinders, as it rel«Ux» 
to their thickness, aiid efforts should be made to obtain thinner cast- 
ings, as they were more uniform in strength, more dense, and better 
csuculated to sustain pressure. 

The general conclusions arrived at by Mr. Brisgs were as follows: 
Three tons per circular inch ho considered to be tne bursting preasiire 
of press cylmders. The maximum thickness of metal, when all dne 
care had been exercised in its composition, should not be more than 
the radius of the bore of the cylinder. Two tons j)er circular inch 
was a safe pressure to work up to, and thb he should pronoonce to be 
hifl own standard. 



LUNAB TIDES ON THE AMEBICAN LAKES. 

ERRATA. 

We hare received fh>m Col. Graham, U. S. A., the following errata. In the paper 
entitled " Existence of a Lunar Tidal Wave on the great American Lakcn," eom- 
mnnicated by him to the Annual of Scientific Discovery for 18G1, pp. 107-171 : ~~ 

Page 100. In Table 1, opposite 1 hour 30 minatcn bnore the moon's mcridlBA 
passage, the " elevation of the lake surface in decimals of a foot," given In tha 
second column, should be COOS, in lieu of 0.069. This ordinate is derived IVom 
1^03.773 divided by 340, which gives .3.71097, or, for the nearest decimala of thx«e 
places, 3.717, from which we deduct 3.019, and get the ordinate, 0.008. 

Page 170, 10th line from top, for " six semi-diurnal tides," read " three semi- 
diurnal tides." 

Page 171, 9th and 10th lines from the top, for " equal to 3.408 inches," read 
*' equal to 3.018 inches." Same page, 12th and 13th lines from top, for »• the estab- 
lished mean for the port of Cliicago," read '< the Establishment for the port of Chi- 
cago." 
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CHEMICAL SYNTHESIS. 

The TaxiB correspondent of Silliman's Journal (see No. 92, March, 
1861) makes the following interesting statements on the future of 
Sjntiietic Chemistry, or the prospective manufacture of organic sub- 
stances by the aid of chemical forces only. Ho says : — 

The most remarkable scientific event of modern times is the publi- 
cation of a treatise on chemistry, proceeding on the same plan in 
organic chemistry as has been adopted for a century past in mineral 
chemistry ; that is, forming organic substances synthetically by com- 
bining tneir elements by the aid of chemical forces only. The author 
who nas performed demonstrations by this method is Berthelot, who 
has been occupied with organic synthesis since he firdt devoted himself 
to chemistry. Berthelot is not a vitalist ; ho is convinc.'cd that " wo 
may undertoke to form, de novo, all the substances which have been 
developed from the origin of things, and to form them under the same 
conditions, by virtue of the same laws and by means of the same forces 
which nature employs for their formation.*' Let us hasten to add a 
distinction upon which Berthelot properly insists, and which it is 
necessary to recognize, between organs and the matter of which they 
are composed. " No chemist pretends to form in liis laboratory a 
leaf, a flower, a fruit or a muscle ; these questions relate to physiology. *' 
This distinction being admitted, and callin^r to mind the syntheses 
recently effected, such as the direct preparation of C*II* from carbon 
and hydrogen, and alcohol from the union of C^IP and water, we may 
understand the possibility of performing for organic chemistry what 
has been done for mineral chemistry, and to give to it a basis indepen- 
dent of the phenomena of life. 

" I have taken for a point of departure the simple bodies, carbon, 
hjdrogen, oxygen and nitrogen, and I have constructed, by combina- 
tion 0? these elements, organic compounds,. first binar}', than ternary, 
etc., the former analogous and the latter identical with the proximate 
principles contained m living beings themselves." Notice the pro- 
gressive order of these synthetic formations. '* The substances which 
we first prepare by methods purely chemical are the pnncipal carbides 
of hydrogen, that is to say, the fundamental binary compounds of 
ovganic diemistry. As a means of producing all the parts from the 
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elements themselves, we take oxide of carbon, that is to saj, a sabstaiice 
purely mineral, and hj the concurrent influence of time and ordinaiy 
affinity we combine this oxide of carbon with the elements of water 
(c. g., hy the aid of pressure and the presence of an alkali) ; we 
thus obtain a first organic compound, known as formic acid. This 
acid, united to a mineral base, produces a formate ; then, dccomposins 
this formate by heat, we compel the carbon of the oxido of carbcm and 
the hydroffcn of the water to combine in the nascent state and produce 
carbid of nydrogen. Thus there is formed marsh gas, propylene, etc. 
etc. This is the first step of synthesis." 

The hydrocarbons thus prepared become the starting point for the 
synthesis of alcohols ; with marsh gas and oxysen we form methylic 
alcohol ; with olcfiant gas and water, ordinary sJcohol, etc. 

The synthetic production of carbids of hydrogen and of alcohols 
constitutes the true dilTiculty, but we know that even in this Bertho- 
lot has triumphed. The alcohols once obtained, it is easy to obtain 
the greater part of the other organic compounds by the ordinary 
chemical forces. This chemist has thus established the fact that 
organic chemistry reposes upon the same basis as mineral chemistiy. 

What has been said of the alcohols may also be said of varioiu 
other classes of org:inic compounds, and among others of that new 
group, wliich Bcrthelot calls the Phenols^ and to which ho has dcTotcd 
a very interesting chapter. Phenol,, or carbolic acid, C* 'ffO*, the 
type of this group, may also be obtained by direct syntiieos. 

CHEMISTRY AND MEDICINE. 

The following is an extract of a lecture recently delivered in Lon- 
don by Prof. Iloflmann, the well-known chemist; — 

Valuable as have been the iruits of chemical inquiry, still more 
may be expected from the iiirther prosecution of this study. The 
notion tliat the action of most of our medicines is chemical, is dtlily 
growing into a general conviction. We admit that with every change 
wrought by j)harma(;eutical a^'ronts in the state of our oi^anism, there 
occurs a coiTc^^ponding change in its composition, resulting from their 
reaction on one or more of its constituents. But of these transforma- 
tions, which doubtless (.*ould be expressed in numbers as definitely as 
can our laboratory processes, how few are we in a condition to explain ; 
in how few instances has the physician even a vague conception of 
the mode in wliich any medicine performs its office ! Nobody doubts 
the power which the principles of the Chinchona bark, or of tea and 
coffee, exert upon the living body, but we arc perfectly in the dark 
as to the way in which they act upon the animal economy. But if we 
meet with a series of similar substances in several animal fltiids, c. g., 
urea and creatine almost constantly present in urine, glycocoll gener- 
ally, and cf/stine occasionally, excreted in the same liquid, and if we 
find that all these substances exhibit in their chemical relations a close 
analogy with quinine and theine, we begin to feel a sort of anticipa- 
tion of the manner in wliich these agents may act upon the system. 
Such examples illustrate at once the nature of the aid which the 
therapeutics may confidently expect from the progress of organic 
chemistry. Medicine some years ago found itself m a predicament 
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very nmilar to that of agriculture at the same period ; its regources 
appeared to be in a state of exhaustion ; the rich capital of facts accu- 
Buuated in the department of organic morphology by the indu8tr3r of 
the anatomist, and by the acumen of the pnysiologist, could not yield 
its fall fruits until an equivalent of knowledge had been drawn irom 
the study of bio-chemical phenomena. This state of things, however, 
is rapidly changing ; associated with chemistry, medicine no longer 
draws the veil of vitality over processes, the mystery of which may be 
unlocked by the key of analysis ; it no longer shrinks from climbing, 
step by step, the ladder of recognition, because its upper extremity, 
disappearing among the clouds, seems to rise forever beyond the grasp 
of inquiry. The special zeal with which the field of organic chemis- 
try has been cultivated during the last thirty years, the simple and 
accurate methods which we now possess for determining the composi- 
tion of organic products, the amount of analysis actually performed, 
and, more than all, the still untiring energy of the numerous laborers 
. in the same field of investigation, hold out the promise that the con- 
nection between medicine and chemistry, becoming daily more intimate, 
-will be productive of benefits, the importance of which we can scarcely 
yenture to estimate in the present state of our knowledge. 



NXW OHASACTXBISTIC OF THE SO-CALLED SEMI-MBTALS. 

The so-called semi-metals stand between the metals and metalloids, 
marking the transition between these two classes of elements. They 
■hare with the first, — 1. The metallic lustre; 2. Conductivity of 
heat ; 8. Cmiductivity for electricity ; 4. Density. 

With the metalloids they possess the property, — 1. Of being acidifi- 
afale ; 2. Of fimning only feeble salifiable bases ; 3. Of combining 
easily with the metals in the manner of an electro-negative body ; 4. 
Same of them form a gaseous compound with hydrogen. 

These characters are not absolute, and under them the semi-metals 
may yary amon^ themselves as much as they difier from other ele- 
ments; but notice a consideration which enables us to determine 
nearly where the series of semi-metals begins and ends. 

The idea oCmaUeabilUyia the one which attaches itself most forcibly 
to our notice of a metal. The word metal involuntarily recalls a body 
sonorous, heavy, capable of being hammered and drawn into leaves 
and wire or extended in the rolb. Viewed from this side, we find 
certain of the metallic elements which possess neither malleability nor 
ductility, and, strangely enough, these elements are those which we 
know as acidifiable metals. Among them we find tellurium, tungsten, 
osmium^ arsenic, antimony, and lastly bismuth, which only lately passed 
among the metals, but which has lately fallen from that rank, since 
the establishment of its isomorphism with antimony and arsenic — 
themselves isomorphous with phosphorus and nitrogen. 

Bismuth has, in fact, all the external characters of the metals, 
saving in its want of tenacity and its brittleness, peculiarities common 
to all the oiher elements of a metallic lustre, which we call semi- 
metals. 

Wanting tenacity, these elements ought consequently to possess 
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little elasticity and Bonoroiuness; bnt these characters are leflsobri" 
ous, and require experiments to determine them, while it is easy to 
recognize tne character of brittlcness and want of tenacity. We 
propose, therefore, to consider as semi-metals those metallic eJementi 
which are neither ductile nor malleable^ in other words, the Mi^ 
metals, — M. Nickles, Silliman's Journal. 



THE MELTING POINTS OF SOME OF THE ELEMENTS. 

The following paper, by Mr. William Crosby, an English chemist, 
we derive from the London Chemical News : — 

It is remarkable that in almost all the series or groups of the eli^ 
ments mentioned by Mr. Coleman there appears to exist a peculiar 
relation between the atomic weight and the melting point, which to a 
certain extent confirms his opinion that the equivalent number of an 
element expresses a certain amount of force, modified by its atomic 
volume. As an illustration we will take the group zinc, palladium, 
platinum. 





At Weight 


At Vol 


Melting Fbint 


Zinc, 

Palladium, . 
Platinum, 


33 
63 


57 
67 
67 


773" F. 
HigfheBt heat of wind ftimaee. 
Oxyhydrogen blowpipe. 



Here we have a group of elements having a like atomic volume with 
an increasing atomic weight, not only decreasinj^ in active chemical 
attraction, but decreasing in fusibility as the weight of the atoms in- 
creases. Does the atomic weight here represent a force ? We think 
so, because it appears generaL Let us pass on to some other groups. 





At Weight 


At. Vol. 


Melting Point 


Sulphur (crystallized), 
Selenium, 


16 
40 


101 
101 


2.39* F. 
420^ 


Lead, 

Silver, 

Gold, 


1^.7 

108 

197 


114 
128 
128 


617' 
1873* 
2016" 


Chlorine (liquid), . 
Bromine, 
Iodine, . 


35.6 

80 
127 


320 
320 
320 


Gaseous at com. temp. 
Liquid '* " " 
Solid " " " 


Aluminium, . 
Chromium, 
Molybdenum, 
Tungsten, 


14 
27 
40 
95 


60 
00) 
6G> 
60) 


Red heat. 

Aj,'j?lomcratc but not ftise at 

the hii^hcst heat of the wind 

furnace. 



Here we have four groups, in each of which the elements having the 
least atomic weight offer the least resistance, not only to the action of 
other elements, but also of heat. In so many groups, taken, as it were, 
at random, it cannot all be accident. There are, however, excep- 
tions : we find them in the following groups : — 



CmtWOiti SCIBNCB. 



175 





At Weight 


AtToL 


Meltlnff Point 




27.6 


44 


Highest heat of wind Aimaoe. 


Iroiifl • • . 
Oobiilt, . . . 


28 
29 


44 
44 


t( <c tt tc 


NldEel, . . . 


29 


44 


tc CI tc 14 


Coiyper, . . . 


32 


44 


1990T. 


Fhosphoms, . 


33 


211 


Ill* 


Anttmony-t . 


129 


224 


Red heat. 


Bltmnth, . 


213 


270 


607* 



Manganese and iron, and perhaps cobalt and nickel, follow this 
law, but copper varies very mucb ; for this we can see no reason. 
Fhosphorus and antimony follow the law, but bismuth comes between. 
What can influence it ? Look at its atomic volume ; it differs fifty- 
nine from that of phosphorus. We cannot, therefore, bo much sur- 
prised at its having a different melting point. 



FUSION OF PLATINUM. 



M. Deville, the well-known French chemist, has recently succeeded 
in nq[iidly melting thirty-eight or forty pounds of platinum in one 
mass ; — a metal till lately considered almost infusible. This discovery 
will render tiie extraction of platinum from the ore more perfect, and, 
1^ reducing its cost, will greatly facilitate its application to the arts. 



ZUPBOYEHENT IN THE MANUFACTUBE OF IRON. 

Fro£ Fairbaim, in his address before the British Association, 1861, 
ihns alludes to the recent improvements effected in the manufacture 
of iron: — 

Fteviously to the inventions of Henry Cort, the manu&cture of 
wxoncht iron was of the most crude and primitive description. A 
hearth and a pair of bellows was all that was employed, ^ut since 
the introduction of puddling, the iron-masters have increased the pro- 
duction to an extraordinary extent, down to the present time, wnen 
processes for the direct conversion of wrought iron, on a large scale, 
are beins attempted. A consecutive series of chemical researches 
into the different processes, from the calcining of the ore to the pro- 
daction of the bar, carried on by Dr. Percy and others, has led to a 
revolution in the manufacture of iron ; and although it is at the pres- 
ent moment in a state of transition, it nevertheless requires no very 
great discernment to perceive that steel and iron of any required 
tenacity will be made m the same furnace, with a facility and cer- 
tainty never before attained. This has been effected, to some extent, 
S improvements in puddling; but the process of Mr. Besseimer 
brds the highest promise of certainty and perfection in the open^ 
tion of converting the melted pig direct into steel or iron, and is likely 
to lead to the most important developments in this manufacture. 
These improvements in the production of the material must, in their 
torn, stimulate its application on a larger scale and lead to new con^ 
ctmetiona. 
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A NSW BILYXB AIXOT. 

M. De Book and De Fontenay, of France, have lately obtainedy 
aeveral yeaiV experiments, a new aUoj, -which maj be yerj nsaftd Ar 
•niaJl coin and for many industrial uses. It is composed of one^liiBd 
nlyer, twenty-fiye to thirty per cent, of nickel, and mmi thirty-wven to 
fifty per cent, of copper. Its inyentors propose to call it tien<urgaU^ OT 
tri-si^er. Its preparation is said to be a triumph of metaHm^^ai yeien^ 
The three meta^ when simply melted together, form a compound 
wluch is not li(Hnogeneous ; and, to make the compound perfect^ its 
inyentors haye been compelled to use phosphorus and certain solyentp 
which they haye not yet specified. The alloy thus obtained is at taaX 
yery brittle ; it cannot be hammered or drawn, and lacks tJboso proih 
erties which are essential in malleable metals. But after the phos- 
phorus is eliminated, the alloy perfectly resembles a simple metal, 
and possesses, in a yery high degree, the qualities to which the 
precious metals owe their superiority. In color it resembles platinuni| 
and is susceptible of a yery hish polish. It possesses extreme hard- 
ness and tenacity. It is ductile, malleable, yery easily fused, emits 
when struck a beautiful sound, is not affected by exposure to the 
atmosphere, or to any but the most powerful reagents. It it withqpt 
odor. Its mecific grayit^ is a little less than that of silyer. An alliof 
posseHsing these properties must be yery useful to sold and sUver 
smiths. It can be supplied at a price forty per cent, less than alyer, 
and its greater hardness will giye it a marked superiority. It may 
also senre as a substitute for gold-plated or silver-plated articles, 
which are now so common on account of their cheapness, but which 
will not bear replating' more than a few times, and which are, in the 
long run, sometimes more expensive than the pure metal. The new 
alloy, however, will be most useful for small coin. Its preparation 
and coinage are so difficult that the coin made of it cannot easily be 
counterfeited. Its hardness would render it more durable than silver ; 
and thus the expense of rejoining, and the heavy loss arising from 
the wearing of our silver coinage, would be greatly diminished. — 
London Chemical News, 

SILVER TEST. 

Silver coins, jewelry, or any other rich alloy, when moistened with 
a solution of chromic acid, or a mixture of bichromate of potassa and- 
sulphuric acid, become covered with a red purple spot of oichromate 
of silver. This spot does not occur on poor auoys or metals imitating 
aUyer. — Paris (fosmos. 

NITB06EN AND IBON. 

Nitrogen is the mo^ sluggish of all metalloids, or non-metallic 
elements ; and while oxygen display's the most surprising affinity for 
nearly all the substances we know, nitrogen scarcely combines directly 
with any, and its combinations must be effected by circuitous routes. 
Even carbon and hydr<^en, for which it has a decided affinity, since 
with the former it constitutes cyanogen, and with the latter Ammnf ^Tft^ 
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will not imite with it except in a nascent state, that is, while in the 
set of being evolved. The only two substances known to combine 
direcdjr with nitrogen are, as MM. Wohler and St Claire Dcville 
haye shown, boron and titanium ; the former a metalloid, much akin 
to diamond, and the latter a somewhat rare metal. In 1829, M. 
Despretz succeeded in effecting a combination of iron and nitrogen, 
irhich befwe had been considered impossible. On this nitride of uron 
M. Fremy lately presented a paper to the Academy of Sciences. 
After confirming all M. Despretz's experiments, he announced a new 
and easier methml by which the nitride of iron may be prepared. This 
ooousts in introducing into a porcelain tube about two hunchred grammes 
of anhydrous protochloride of iron, applying a strong red heat, and 
then making a current of ammonia pass through the tube. This gas 
will rajMdly decomj^ose the chloride, the iron taking po^ssion of the 
nitroj^n or ammonia, and presenting, after the operation, a grayish, 
and sometinies also a brilbant white metallic appearance. The ni- 
tride of iron is very brittle, and is easily reduced to powder ; it is less 
sabject to oxidation than pure iron. Nitric acid acts slowly upon it, 
while, on the contrary, it is rapidly attacked by sulphuric and hydro- 
chloric acid. When dissolved in acids, the nitride of iron is decom- 
posed, and gives rise to salts of iron and salts of ammonia. It is easily 
and permanently magnetized like steel, but this property is not so 
strong as in the latter. The nitride of iron will resist a red heat with- 
out cteoompoaition, but when heated in hydrogen it yields up its 
nitrojB^n, which combines with the former and produces ammonia, and 
nothing but pore iron is lefl besides. 

DIYEBSE ACTION OF ACIDS ON IKON AND STEEL. 

M. Saint Eclure, a French chemist, has noticed that when an iron 
rod is immersed in nitric acid of ordinary strength, the acid boils 
aboat the surface of the iron, and this action is continuous ; but if 
steel be used instead of iron, this action of the acid only lasts for a few 
seconds, and then finally ceases. After the action of the acid has 
ceased, the steel is said to be in a " passive ** condition, and its capa- 
bility of becomirg thus *' passive" completely discriminates it from 
iron. The cause of nitric acid acting upon steel only to a very limited 
depth, is the accumulation of carbon on the surface, as the iron of the 
steel is taken up by the acid. 

FASTENING OF IBON BABS INTO STONE. 

For this purpose, lead is almost always employed, which forms a 
yoltaic couple with the iron, by which that metal is rapidly rusted. 
Zinc, on the contrary, would preserve the iron. — Dingler's Polytech, 
JoumaJL 

CHEMISTBT OF STEEL. 

Much light upon the chemistry of steel has been obtained during 
the past year, principally through the researches of the well-known 
French chemist, M. E. Fremy, In a paper communicated to the 
French Academy, he undertakes to prove that steel is not a carburet 
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of iron, as has hitherto been snpposed, bnt that there exiBfcB a seriei 
of combinations of iron with metalloids, metals, and even with crai^ 
ides, yielding steel of very good equality. He states, in the first place, 
that steel, when dissolved in acids, leaves a residae difierent fitm 
pure carbon, but closely resembling certain cyanides. He then pro 
ceeds to show that if common iron, in its metallic state, be subjected 
for the space of two hours to the action of common illuminating gas 
(carbnretted hydrogen) at a red heat^ the iron is carbonized and 
transformed into cast iron, of a gray color, very malleable, and equal 
to the best specimens produced by charcoal. But if the same gas be 
brought into contact with nitrogenized iron (nitride of iron), then, 
instead of cast iron, steel is produced, the good or bad quality of 
which entirely depends on the quantit)r of nitrogen previously 
combined with the iron ; if that quan ity is sufficient, the result m 
steel of the finest grain. If, instead of previously nitrogenizine and 
afterwards carbonizing the metal, a mixture of ammonia and Ula- 
minating gas be brought into contact with common iron at a red heat, 
it then at once absorbs nitrogen from the ammonia, and carbon fi'om 
the carburetted hydrogen, and steel is obtained of a quality corre^ 
ponding to the relative proportion of the two gases. Here, therefore, 
the process of cementation, instead of being effected by charcoal, if 
accomplished by a gas proceeding from pit-coal. If, conversely, steel 
be heated in an atmosphere of hydrogen, it loses its nitrogen, and 
ammonia is produced, tlence, M. Fremy concludes that steel is not 
a simple carburet, but nitro-carburctted iron; and this is true not 
only of steel produced in laboratories, but of the common market 
article. 

At the conclusion of the reading of this paper in the French 
Academy, M. Dumas spoke on the important results which must flow 
from these discoveries of M. Fremy. The theory of the production 
of steel, ho said, seemed henceforth determined, and it might reason- 
ably be hoped that great practical results would ensue. Who, for 
instance, did not forsec — and it was for M. Fromv to follow out the 
demonstration — that great advantage would result from these new, 
methodical, regular, and certain processes, when there was occasion 
either to case-harden the surface or edge of certain iron implements 
or instruments ? After having forged, filed, and finished them off in 
the state of iron, a current of ammoniacal and carburetted gases 
would convert them more or less completely into bteel ; the depth of 
the stratum of steel being regulated hy the duration of this gaseous' 
cementation with a certainty never obtainable by cementation with 
powders, or by the use of horn or animal matters in the empirical 
processes. 

M. Morin remarked that M. Fremy*s researches explained numer- 
ous empirical receipts and processes for the cementation of steel. In 
most of these processes, mixtures were employed containing various 
proportions of carbon, and of more or less nitrogenized substances, 
sucn as ammoniacal salts, horn shavings, leather cuttings, soot, etc., 
etc., the result being a cementation more or less deep, iiccording to 
the use to which the instruments are to be api)lied. lie thought it 
necessary, also, to observe that the character of steels produced by 
flifferent methods varied greatly, not only where these methods dif> 
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fered, bat also with almost identical processes. Moreover, certain 
kinds of steel, and it seems particularly those obtained bj puddlinff* 
after undergmng many energetic fagotings, appear to be susceptibEi 
of losing their characteristic properties of hardness and elasticity 
acquired by tempering, and to acquire a considerable resemblance to 
the most ductile irons. Lastly, the cast steels produced by the new 
processes of fabrication, when properly forged, possessed an elastic 
reristance capable of undergoing a much greater strain than those 
mannfactarcd by the ordinary methods. 

M. Chevreul then made the following observations respecting black 
cart iron and the composition of steels : — 

1. Black Cast Iron. — At the end of the last century, Proust ob- 
served that black cast iron, when heated with weak sulphuric add, 
vielded an oily matter, a portion of which was carried off bv tiie 
hydrogen gas, and made the tubes of the apparatus greasy, while the 
other portion remained mixed with the black residue, fh>m which 
alcohol could extract it. I never neglect an opportunity of quoting 
this observation as an example of the possibility of producmg, by 
chemical forces, compounds analogous to those of organic nature. 
Experience has long since proved that aqueous vapor, by reacting on 
charcoal, yields, besides carbonic acid, or oxide of carbon, nothing 
but hydn^en, and not carburctted hydrogen, as hitherto believe£ 
The combination of the cast steel with the nascent hydrogen seeming 
to mo diffijulb to admit, this has led me to conjecture that in Proust'i 
experiment the water might assist in the production of the (nly mat- 
ter simul'aneously with the carbon and hydrogen. Now, M. Fremy*! 
observations seem to throw a light on the subject, by indicating that 
it is not carbon, as was represented, which yields the oily matter. 

2. Composition of Steels, — Independently altogether of science, 
two bodies possessing different properties have never been con- 
foonded; so that when an iron was observed which hardened on 
being suddenly cooled, it^as distinguished from one preserving 
its original ductility after ul^dersoing the same cooling influence. 
Thenceforward, the name of steef was bestowed upon the first sub- 
rtance to distinguish it from what is properly called iron ; or, in other 
words, between steel, which tempering hardens, and iron, which tem- 
pering does not harden. Since the time of the revival of chemistry, 
the difference between steel and iron was attributed to the presence 
of about a thousandth part of carbon in the former. Later, the influ- 
ence of various bodies on steel was recognized. Berthier mentions 
chromium; Faraday and Stodart, aluminium, platinum, and its ao- 
compan3ring metals ; but the fact which to me seems of the greatest 
importance, is the method by which MM. Faraday and Stodart ob- 
tained from cast iron some centi6mes of iridium and osmium, which 
when analyzed yielded no trace of tjarbon. Setting aside the ques- 
tion whether steel is an indefinite compound of iron and one or sev- 
eral simple bodies distributed through the whole mass of the steel, or 
whether it is a definite compound of iron with one or several simple 
bodies dbtributed in indefinite proportions in the iron in excess of 
the elements of the definite compound, I conclude, from the whole of 
the tanciA I have stated, that in a chemical treatise steel in general 
must be regarded not as a definite compound by the nature of its 
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eautitaeiit parts, but as a particnlar state of iron prodncecl bj the 
union of this metal with boaies the nature of which is TariaUe ; and 
h is from this point of view that, after definii^ steel, independent^ 
of aU scientific considerations, as an iron whicn is hardened hf tem- 
perinff , I would discriminate steels as follows : — 

1. oteds formed by iron and carbon ; 

S. Steels formed by iron, carbon, and a third body ; 

t. Steels formed by iron and some other body, which is not caibon; 
or uncarbonized steels. 

PtoflMsor Fairbaim, in alluding to the discoveries of M. Fromy, in 
his address as President of the British Association (1861), uses the 
fi^wing language : — 

^ There is litue doubt that in a few years these discoreries will 
enable Sheffield manufacturers to replace their present unceitaiii, 
cmnbrous, and expensive process, by a method at once simple and 
inexpensiye, and so com[)lctely under control as to admit of any re- 
quired degree of conversion heing obtained with absolute certamtf. 
Sir. Grace Calvert also has proved that cast iron contains nitrom, 
tokd has shown that it is a definite compound of carbon and mm 
mixed with various proportions of metallic iron, according to its 
nature.'' ' 

N?:W COMPOUND OF MANGANESE. 

Ywous pxides oi manganese have been produced artificially by M* 
^nhlmann, by processes described by him in a paper submitted to the 
French Academy, and printed in the Comptes Rendus, Among these 
a^rtificial products is manganate of lime, a salt remarkable for its de- 
colorizing and disinfecting properties. If this can be economically 
prepared, a valuable reagent will be abundantly placed at our dis- 
posal. 

CUBIOUS EXAMPLE OP EXPLOSIVE FOBCE. 

Mr. Bobert Mushett, in a communication to the London Engineer^ 
states that by pouring melted pig iron into decarbonized metal, a 
fearful explosion ensues. '•'• This rash act/' he says, *'*■ of pouring cast 
iron into decarbonized metal while air is being forced through it was 
only once committed, and fortunately only a ^w hundred pounds of 
metal were being operated upon. But the whole of the metal was 
projected, as from a gun, into the air, carrying away the top of the 
furnace, setting the roof of the lofl^ cast-house on fire, scalding some 
of the workmen, and nearly terminating the mortal career of Mr. 
Thomas Brown, who was superintending the operation. It is many 
degrees more dangerous than setting fire to a magazine of gun- 
powder." 

SLLTEBING GLASS AND PORCELAIN. 

Mr. E. R. H. Unger, in a letter to the editor of the Chemical News^ 
states: — " In making various experiments the other day with nitrate 
of silver, I happened to add to a small quantity of a strong solution 
of that compound an equally small quantity of a thick alcoholic solu- 
tion of tannin. The quantity, though small, was exposed with a 
eomnaratively large surface to the atmosphere, by making use of a 
^ilat-c>ottomed evaporating dish. 
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'' Aboat a balf an hour after, I happened to direct mf attention to 
ibis dish, and found, to my great surprise, that the surface in the dish 
vas coated with a thin, brilliant, uniform layer of metallic silver. I 
directly repeated the experiment, and met with the same result again 
and again. I next proceeded to evaporate the liquid to dryness by 
placing the dish on the surface of warm sand. As soon as it was 
comi>letely dry, the coating was found to be so fast on the porcelain 
Ibat it required the point of a sharp penknife to scrape it on. 

" From these experiments I would venture to conclude that porce- 
lain, and any other stony and smooth surface, might be plated with 
flilver, and ii so, it might be useful in many of the arts. I would add, 
in conclusion, that I also succeeded in producing a metallic brilliant 
coating from a saturated solution of sulphate of copper by the same 
solution <i£ tannin." 

ABTIFICIAL GEMS. 

A beautiful red-colored stone, called ^^ Rubasse," has lately been 
popular in Paris, and brought high prices to the jewellers. Schaff- 
gotsch examined a specimen, and found that, when placed in ammo- 
nia, it soon lost its beautiful color, and became a simple piece of rock 
dystal. It was, indeed, a specimen of quartz, the minute fissures in 
which had apparently been filled with a solution of carmine. 

Artificial Diamonds, — We find a report in French journals, that 
M. Gannal has succeeded in obtaining crystals having all the proper- 
ties of the diamond, through the mutual reaction of phosphorus, water, 
and bisu^hide of carbon upon each other, for the space o£ fifteen 
weeks. The crystals were found to be so hard that no file would act 
upon them ; they cut slass like ordinar}" diamonds, and scratched the 
hardest steel ; in brilliancy and transparency they were in no way 
inferior to the best jewels, and some few possessed a lustre surpassing 
that of most real stones. 

Last, not least, the substance so produced was crystallized in dode- 
cahedra, the crystalline form characteristic of the diamond. 

BFFBCT OF GBEAT PSESSUBB ON THB SIX NON-CONDENSI- 

BLE GASES. 

• 

At the last meeting of the British Association (1861), Dr. Andrews 
gave an account of some researches made by him on the changes of 
ph3r8ical state which occur when the non-condensible gases are ex- 
posed to the combined action of great pressures and low temperature. 
ulie gases when compressed were always obtained in the capillary 
end of thick glass tubes, so that any change they might undergo 
could be observed. In his earlier experiments the author employed 
the elastic force of the gases evolved in the electrolysis of water as 
the compressing agent, and in this way he actually succeeded in 
reducing oxygen gas to l-300th of its volume at the ordinary pres- 
sure of the atmosphere. He afterwards succeeded in effecting the 
same object by mechanical means, and exhibited to the Section an 
ap^ratus by means of which he had been able to apply pressures 
which were only limited by the capability of the capillary gbss tubes 
to resiat them ; and while thus compressed the gases were exposed to 

16 
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the cold attained hy the carbonic acid and ether bath. Atmospheric 
air was compressed by pressure alone to 1-3 7 1st of its original yoI- 
ume, and by the united action of pressure and a cold of; — 106° Fah. to 
1-6 75th ; in which state its density was little inferior to that of water. 
Oxygen gas was reduced by pressure to l-324th of its Tolume, and by 
pressure and cold to 1 -554th ; hydrogen, by the united action of isM 
and pressure, to l-500th; carbonic oxide by pressure to 1-2 78th, by 
pressure and cold to 1-2 78th ; nitric oxide, by pressure to 1-3 10th, by. 
pressure and a cold of — 160° Fah. to l-680th. None of the gases 
exhibited any appearance of liquefaction eycn in these high states of 
condensation. The amount of contraction was nearly proportional to 
the force employed, till the gases were reduced to from about 1 -300th 
to l-350th of their volume ; but, beyond that point, they underwent 
little further diminution of volume from increase of pressure. Hy- 
drogen and carbonic oxide appear to resist the action of pressore 
better than oxygen or nitric oxide. 

PREPAEATION OP OXYGEN ON A LAB6E SGAXB. 

H. St. Clair Deville and Debray, the well-known French chenusts, 
in studying the economical production of oxygen upon the large 
scale, have arrived at results which promise to De of great practical 
importance. The authors find that sulphate of zinc, when heated 
alone in an earthen or porcelain vessel, yields a light and white oxide, 
which may be utilized in painting ; sulphurous acid, which is easily 
absorbed by water ; and, finally, pure oxygen. The temperature re- 
quired is not much higher than that which is necessary for the decom- 
position of peroxide of manganese. 

Another and very elegant process consists in the decomposition of 
sulphuric acid by heat. A fine stream of the acid is allowed to flow 
into a retort of about five litres capacitj^, filled with thin platinum 
foil and heated to redness. The acid is completely decomposed into 
oxygen, water, and sulphurous acid, which last is absorbed by an 
appropriate washing apparatus. The sulphurous acid may again be 
converted into sulphuric acid, in the usual manner. 

In addition, they also state that chlorid of lime (bleaching powders), 
when heated to low redness,^ives off, per pound, from twenty to 
twenty-five litres of oxygen. This gas is mixed with a little chlorine, 
from which it may be freed by washing with an alkaline solution, or, 
better, the formation of this impurity may be prevented by adding 
enough slaked lime to the chlorid employed that this shall be strongly 
alkahne ; if this precaution be attended to, the operation may be 
condu(;ted in iron vessels. It is of importance only to avoid heating the 
mass to the fusion point of the chlorid of calcium. The calcination 
may be made in glass vessels. The production of oxygen from this 
source is very regular, and unattended with danger. The process is 
moreover economical, as compared with those commonly employed by 
chemists; — in the experiments of the authors the cubic meter (35.3 IG 
cubic feet) of oxygen, when prepared from black oxide of mangauese, 
costs about four francs, from chlorid of lime five francs, while from 
chlorate of potash it could not be obtained for less than ten francs ; 
but the process is nevertheless far more expensive than their sulphuric 
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acid method, the cubic meter of oxygen having cost in this case not 
more than one or two francs ; and in practice the price would prob- 
ably be much less than this, since the sulphurous acid might readily 
be utilized. 

It is worthy of remark that the oxysen prepared from sulphuric 
acid can be easdly obtained in a state of chemical purity ; that made 
from black oxide of manganese is always contaminated with nitrogen. 
— ilnn. de Chim. et Phys. 

FBOPEBTIES OP LIQUID CARBONIC ACID. 

In a recent communication to the Royal Society, Mr. Gore, the 
well-known physicist, showed how a small quantity of liquid carbonic 
acid might be readily and safely prepared in glass tubes, closed by 
Btoppers of ffutta pcrcha, and be brought in a pure sate into contact 
with any soud substance, upon which it may be desired to ascertain 
its chemical or solvent action, or be submitted to the action of elec- 
tricity, by means of wires introduced through the stoppere 

By immersing about fifty substances in the liquid acid, for various 
periods of time, he has found that it is comparatively a chemically 
inert substance, and not deoxidized by any ordinary deoxidizing agent, 
except the alkali meta's. Its solvent power is extremely limited. It 
dissolyes camphor freely, iodine sparingly, and a few other bodies in 
small quantities. It does not dissolve oxygen salts, and it does not 
redden solid extract of litmus. It penetrates gutta percha, dissolves 
out the dark brown coloring matter, and leaves the gutta percha 
undissolved, and much more white, it also acts in a singular and 
somewhat similar 'manner upon India rubber. The India rubber, 
while in the liquid acid, exhibits no change ; but immediately on being 
taken out, it swells to at least six or eight times its original dimen- 
sions, and then slowly contracts to its original volume, evidently from 
expansion and liberation of absorbed carbonic acid, and it is found to 
be perfectly white throughout its substance. These effects upon gutta 
percha and India rubber may prove useful for practical purposes. 

The liquid acid is a strong insulator of electricity ; sparKs (from a 
Buhmkorn^s coil) which would pass readily through ^^s inch of cold 
air would with difficulty pass through about -^th of an inch of the 
liqmd acid. 

In its general properties it is somewhat analogous to bisulphide of 
carbon, but it possesses much less solvent power over fat^y substances. 

OZONE, NITBOUS ACID, AND NITBOGEN. 

The following communication has been made to SUliman's Journal 
bjr T. Sterry mnt, F.R.S: — The formation of a nitrite when moist 
air is ozonized by means of the electric spark (ihe old experiment of 
Cavendish), or by phosphorus, was shown by Rivier and de Fellen- 
berg, who concluded that the reactions ascribed by Schonbein io 
ozone were due to traces of nitrous acid. The subsequent experi- 
ments of Marignac and Andrews have, however, established that 
oaEone is really a modification of oxygen, which Uouzeau has shown 
feo be identical with the so-called nascent oxygen, which is evolved, 
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together wilh ordinary oxygen, when pernxido of barium ia i)cmm*j 

§036(1 by aulphurie acid at ordinary tempcraturps. Tlic sjioi " 
cpompoail.ion of a solution of permanganic acid also tvottc 
lar product, haying the charactere of ozoi e. 

Ii^lieving that the nitrous auid, in the shore expenments, \i not 
aeci do ntal product of electric or catalytic action, but dependent 
the formatioa of active or nascent oxygen, T caused a I'urrcnt i 
to ^Mi tbrough a Bolution of pemiangaoata of potash miscd with 
autplinric acid. The air, wlileh Lad thus aci[uired the odor and Other 
reai;tion9 of oEone, naa then passed through a solution of potash ; by 
nbich proL'Usa it lost its pccubor properties, while the potash solntion 
tvat found to contain a salt having the reactions of a nitrite. 

As I suggested ia this Journal la 1848, 1 conceive gaseous : 
to be the anhydrid amid or nttryl of nitrous acid; which in coi 
with water might, under certain circunistaucee, gunerato nitronB 
and ammonia. From the instability of the compound of thuse tw< 
bodien, hoirever, it becomes necessary to decotnpose one at the instabi 
of its formation, in order to isolate the other. Certain reducing age&l 
which convert nitrous acid into ammonia may thus trauBlbrm nitnigei 
.(NN^ into SNHj. In this way I explain the action of nascent hydro 
gen in foraung ammonia with atmospheric nitrogen, in presence *' 
oxidizing metals and alkalies. (Zinc, in presence of a heated solutit 
of potash, readily reduces nitrates and nitrites with the evolution 
ammonia.) 

Now an agent which, instead of attacking the nitrous acid, woni 
destroy the newly-fonncd ammonia, would permit us to isolate iho 
nitrous acid. Uouzeau has shown that nascent, oxygen is such an 
a^nt, at once oxidizing ammonia with foi'ination of nitrate (nitrite ?) 
of aramonia, and thus, when ozono (nascent oxygen) is brought Jul 
con^ct with moist air, both of the atoms of nitrogen in 
(NN) appear in the oxidized state. 

From this view it follows that the odor and most of the rcactioi 
ascribed to ozone are due to nitrous acid, which is liberated by ih 
decomposition of atmospheric nitrf^en in presence of water ~ 
najKcnt oxygen. Wc have thus a key to a now theory of mtrifital 
and an expmnation of the experiments of Clocz on the alow To 
tton of nitrite by the action or air, exempt from ammonia, u 
bodies, moistened with alkaline solutions. 




!, when properly npplitd, 
iring books or nrii 




THE USE OF OZONE . 

According to M. Gorup-Besan 
a moat effective and convenient ^ ^ . 

vhich have becooie brown by ago, or been edled or sme«reu with 
coloring matter ; only a short time being rctjuired to render diom 
perfectly white, as if just from tho press, and this without injariug ia 
the lease, the blackness of the printer's ink or the lincB m era — 
drawing. 

As examples of his results, the author mentions a book of 
■ixtcenth century, upon a page of whii*h icveral sentences had bet 
painted over, by the monks of that epoch, with a black, sliiniiig m 
'-" ""tier, in onler to render them illegible, and of which no ti 
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of a line could be detected. After thirty-six hoars' treatment with 
ozone, the coloring matter was entirely destroyed, and the most care- 
ful scrutiny of the page would have failed to discover that any of the 
lines had once been painted over. In like manner, a wood-cut of 
Durer, which had been besmeared with a dark yellow color, was 
completely restored. 

Writing ink may be readily discharged by ozone, especially if the 
paper be subsequently treated with yery dilute chlorhydric acid to 
remoye the oxide of iron. 

Printer's ink is not attacked by ozone, to any appreciable extent, 
unless the action be Ions-continued. Vegetable coloring matters are 
completely rcmoyed by it, but metallic cmoriDg matters, grease spots, 
and stains produced by fungi, cannot be destroyed. 

As applied in the small wa^y, the method consists in placing a bit 
of phosphorus, about three inches in length, and half an mch in 
diameter, the surface of which has been scraped bright, in a wide- 
necked glass carboy, or other lar^e hollow vessel, pounng in as much 
water, at about 80^ Cent., as will half cover the phosphorus, closing 
the vessel with a cork, and allowing the whole to stand until the jar 
is charged as strongly as possible with ozone, which ordinarily occurs 
after twelve or ei^teen hours. Then, without removing the phos- 
phorus or water, tne paper to be bleached, which has been moistened 
with water, rolled up, and fastened to a platinum wire in a suitable 
manner, is hung in the middle of the vessel. The cork is now restored 
and the apparatus left to itself. The roll of paper is soon surrounded 
with the fumes arising from the phosphorus, and the stains gradually 
disappear. The rapidity of the operation, of course, depends upon 
the nature of the substance to be discharged, three days having 
been the longest time required in any of the experiments. Prints, 
which had merely become brown by age, and those stained with 
coffee, usually become perfectly white and clean in the course of 
forty-eight hours. The action of the ozone, however, must not be 
continued too. long, lest some of the finer lines of the engraving should 
be injured. After all the spots have disapi)eared, the paper is strongly 
acid, and if allowed to dry when in this condition would become 
exceedingly brittle and also dark-colored. It is consequently neces- 
sary to remove the acid completely. In order to accomplish this, the 
paper is placed in water, which is frequently renewed, and allowed to 
lie there until a lot of blue litmus paper, pressed against it, is no 
longer reddened. The paper is then passed through water to which 
a few drops of a solution of soda have been added, and is spread upon 
a dass plate ; this is slightly inclined, and a fine stream of water is 
alk>wed to flow over the paper during twenty-four hours. After the 
paper, on exposure to the air, has become dry enough to remove from 
the glass without danger of tearing, it is taKcn oil and pressed dry 
between folds of fdter-paper. The author remarks that, in case the 
process were attempted on a larger scale, it would probabljr be well 
to have glass troughs or boxes blown, of the desired form, since it is 
not easy to prepare suitable vessels by any process of fastening to- 
gether pieces of glass, the cement being attakced by ozone. 
^ Attempts to appl^ ozone in restoring oil paintings gave only nega- 
ftiTe refottf, the action having been irregular. 

16* 
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ATMOSPHEBIC OZONE. 

The following comprebensiye paper on atmospheiio osone wu 

Presented to the British Association (1861 meeting) by Dr, Mofiktt, 
\R.S.: — 

The mean daily quantity of ozone is greater with readines of the 
barometer below than aboTe the mean, and greater when we nu^ 
of the barometer and the number of its oscillationB are aboraue 
mean. It is greater when the mean-daily and dew-point teinpen- 
tures are above the mean, but greater when the degree of humidity is 
below than when above the mean. When the wind is from pdnts of 
the compass between north-west and sonth-east-by-north above the 
mean number of times, ozone is at its minimum, and when it is in 
points south of these above the mean number, it is at its mazinninL 
It is also at its maximum when the wind is above its mean force. 
Wlien rain is above the mean quantity, ozone is also at its TnAximnin, 
and also with hail ; but the quantity is smaller on days with snow and 
sleet than on days without them. With fog it is below the mean 
(quantity. It is above it with cirri, halos, aurone, and th6 sodiacal 
hoht, but below it with thunder, thunder and lightning, and thnnder 
storms ; and it is at its maximum with negative, and minimnm wiih 
positive, electricity. The mean daily quantity is greater with de- 
creasing than with increasing readings of the barometer, and it if 
three times greater with wind in points south of east and west, than 
it is in points north of these, — the greatest quantity (3.6) with soath- 
wcst, and tlic smallest (0.8) in the north-east points. Ozone periods 
may be said to commence invariably with decreasing readings of the 
barometer and increase of temperature, and with winds from south 
points of the compass ; and to terminate with increasing barometer 
readings, decrease of temperature, and wind from north points of the 
compass. These results are from two hundred and ninety-six periods. 
By far the greatest number of ozone periods commence m south-east, 
and a great majority terminate in north-west points. Indeed, although 
the commencement of ozone periods in north-west points is not uncom- 
mon, the south-east may be called the points of their commencement, 
and the north-west the points of their termination. The quantity of 
ozone is greater in the night than in the day. It is greater with new 
and full moons than with the first and last quarters, and it also varies 
with the seasons. It is greater in Januar}', February, and March, 
than in April, May, and June ; but greater in the latter months than 
in July, August, and September. In these it is at its minimum, and 
it again increases in October, November, and December. The great- 
est quantity is in April (2.3) and December (2.4), and the smallest 
in July (1.3) and August (1.3). The greatest number of ozone days 
is in April (25), and the smallest in Aumist (19) and November (17). 
AVhatever tends to a deflection in the direction of the wind leads to 
a corresponding result in ozone observations, and a town, chemical 
works, drains, and cesspools, in fact, at any locality in which the pro- 
ducts of combustion and decomposition are in suflicient quantity to 
decompose ozone, the air will be de-ozonized, and the wind or cur- 
rent passing over it will be non-ozoniferous. The quantity of ozone 
increases with increase of elevation above the level of the sea. The 
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ibOowing results were obtained from observations taken at fifteen 
stations alons a tidal river and its esjtuary. The stations varied in 
height from three feet to six hundred feet, and in distance from the 
river, from its bank to eiprht miles inland. Some of the stations were 
in towns and villages ; from these we fmd that ozone, as a rule, in- 
creases with increase of elevation and decreases with increase of dis- 
tance from the river ; and that it is invariably in {greater quantity in 
the open country than in towns and villages. This, I Ik^Hcvo, is i\ 
nniyersal law. It is the same on the Alps as at lower elevations. 
The following results I obtained from observations forwarded to ini>. 
by a member of the Alpine Club. The observations were taken ::t 
eleyations varying from 740 to 8000 feet. The mean daily ({uantiiv 
of ozone from 740 to 2000 feet is 15 ; from 2000 to 4000, it 13 33 ; 
from 4000 to 8000, it is 77. (The degree of humidity at the lowest 
elevation was 58 ; at the next, 83 ; and at the last, 83 also.) Ozone 
is a highly oxidized body, and it is easily decomposed by oxidable 
substances. If a test-paper prepared with iodide of potassium be 
freely exposed to the air in a locality where the quantity of these 
8dbstanl!e8 is at a minimum, it will in time become deeply colored 
brown, and ozone will be said to be at its maximum. If a similar 
paper be placed in a locality where the quantity of oxidable substan- 
ces is at a maximum, as over or in the neighborhood of drains ard 
cesspools, the paper will remain uncolorcd, and ozone will be at its 
uriimmnm ; ana if the slip that becomes brown be placed in the latter 
place, it will lose its color. In the first condition the ozone oxidizes 
the potasaum and sets the iodine free. In the second, the ozonized 
air meets with incompletely oxidized substances, which are more easily 
oxidable than the potassium ; and in the third instance the brown 
color of the paper is removed by sulphuretted hydrogen. The ocean, 
with the wind that blows over it, is represented by the first condition, 
and the land, with its wind bearing tne products of combustion and 
putrefaction, by the second and third conditions. The conditions of 
an ozone period are undoubtedly those of the south or equatorial or 
ocean current of the atmosphere, and those of a no-ozone period are as 
dearly those of the north or polar or land current. With the former 
we have low readings of the barometer, with the maximum of i's 
range and oscillations, increasing mean-daily and dew-point temper- 
ature, maximum of rain, prevalence of cirri, halos, and high winds, 
with negative electricity ; with the latter we have high readings of 
the barcmieter, minimum of range and oscillations, decreasing tem- 
perature, no halos, no cirri, low winds, settled weather, and positive 
electricity. The atmospheric conditions, with ozone and those with no- 
ozone, are so invariable, and ozone periods so frequently commence 
and terminate with south-east and north-west winds, that the points . 
of the compass might not inaptly be arranged into four sets, namely, 
the equatorial or ozone points, the polar or no-ozone points, and the 
transition points — the south-east, or the points of transition from the 
north or polar to the south or equatorial, and the north-west, or 
points of change from the latter to the former. In a medico-meteoro- 
logical sense, I am not prepared to state that atmospheric ozone pro- 
duces any form of disease, but 1 have no hesitation in saying that it 
prevents diseases of the epidemic character, by removing their causea 
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Hie maximnm of diseaaeB nndoabtedly takes place while the oconifn^ 
ous current has the ascendency, but they are of a sporadic nature, 
and are caused by the yiciflsitudes of weauier, electrical influences no 
doubt playing an important part The maximum of deaths takes 
place while the wind is in north points. By far the gpreatest number 
of diseases, howcyer, take place in the north-west and soath-east 
points, or at the commencement of ozone periods, and these are chieSy 
affections of the neryous and muscular systems, from which it would 
appear that derangements in the neryous and muscular forces take 
place at the time of transition from the no-ozone and poeitiyely eke- 
trie, to the ozone and negatiyely electric current of the air. The 
diseases peculiar to the calm, which is also a no-ozone condition, 
are of an epidemic nature, such as cholera and choleraic diarrhoea. 
These results are deduced from twentynseyen hundred and twenty- 
seyen cases of diseases, and eleyen hundred and forty-nine deatlu, 
which occurred at Hawarden in a period of ten years. As the south 
is the higher and ozoniferous current, and the north the lower and 
no-ozone current of the atmosphere^ in a medico-meteorological sense, 
there ought to be some analog between the higher strata of the 
atmosphere and the south wind, and between the lower strata and 
the north wind ; and obsenration shows that as regards ozone and 
deaths they are similar. All who haye paid any attention to the 
atmospheric conditions of a cholera period, must haye obserycd that 
the readings of the barometer are remarkably high, that they slowly 
attain their maximum, and that when they begin to decrease they as 
slowly approach their minimum. Wliile the barometer is increasing, 
the wind continues to veer from north to north-east and east, until 
there is a perlect calm. At first the air is dear, and the sky cloud- 
less. The air becomes less clear, it thickens to haze, and the sky 
can no lonofer be perceived. There is no ozone, and the brown test- 
papers rapidly lose their color. At the commencement of the calm 
there are a few cases of diarrhoea, and as it continues cases take the 
character of (;holeraic diarrhoea, and at last a few cases of cholera 
occur. The calm continues, the haze thickens, and the cases of chol- 
era pari passu increase in number and severity. The haze becomes 
a dry fog, things communicate a gluey sensation to the touch, insects 
fly about in swarms, and the epidemic reaches its height. The barom- 
eter, having reached its maximum, begins gradually to drop, the haze 
becomes more of the character of a fog, and if it can be seen through, 
cirri will be seen hovering in the higher regions of the air, or moving 
slowly northwards. The south current is now approaching, the ba- 
rometer continues to fall, a gentle motion of the air is perceived from 
south-east. Ozone is detected; there may be rain ; there may be a 
thunder-storm. The wind increases in power, and ozone in quantity, 
and cholera disapj)ears. The rationale of this medico-meteorological 
process is this : — The first part of the process was the north current 
gaining the ascendency ; and, as it is the land current, bearing the 
products of decomposition, ozone is reduced to its minimum. While 
the air keeps in motion, these products do not accumulate in groat 
quantity. The barometer begins to drop. The north current faUs 
back, and is succeeded by the calm. The products of putrefaction go 
on accumulating ; there is no renewal of air, and sulphuretted hydro- 
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gen can now be detected. Clidera cases go on increasing as the 
poisonons substances accnnnilate. As the barometer decreases slowly, 
the sonth current slowly adyances ; but that it is adFancing is shown 
bj tbe cirri, the higher strata of the air. The air becomes more moist, 
because the moist current is approaching. The south or ozonifcrous 
current at last gains the ascendency, and cholera vanishes, because 
the incompletely oxidized bodies, the poisonous substances, — perhaps 
hydrocarbons, — are rendered innocuous by the ozonized air affording 
them oxygen. These views are supported by the facts that diarrhoea 
and cholendc diarrhoea are most conunon in the autumn months, and 
then ozone is at its minimum, and that ozone is invariably absciit 
during cholera periods. Cholera is also observed to advance from cast 
to west ; so do the polar current and the calm. I may s'ate also, in 
support of these views, that during the cholera cpidi>mic at Newcastle, 
in 1853, the calm prevailed, and ozone was at its minimum. From 
the 24th of August to the 11th of September, 1854, ozone w<is only 
once perceived, and then in a minimum quantity. Cholera was then 
at its height in London. On the 10th of September I wrote to a 
friend, stating that the south or ozonifcrous current was approach- 
ing, and requested him to watch its effects upon the epidemic. On 
the 1 1th we had a south wind, with ozone, and from that day the 
nnmber of cases of cholera diminished. In conclusion, I have to 
observe, that in making ozone observations tbe test-paper ought to 
be kept in the dark; that sulphuretted hydrogen, ammonia, and 
moisture, cause the loss of color. 

INFLUENCE OF OZONE ON ORGANIC SUBSTANCES. 

The following valuable contribution to our knowledge of the nature 
and action of ozone has been published, during the past year, by 
Mr. T. K. Homridge, M. D., F. K. C. S., of London. It will bo read, 
we think, with special interest by all interested in medical science. 

The discovery by Schonbein of that peculiar condition of oxygen, 
named by him ozone, and its great differences from ordinary oxygen, 
all referable to its more energetic oxidizing power, have, for the last 
few ^ears, attracted considerable notice among experimental physi- 
diogists, especially in Germany. It was natural to expect that a 
eabstance, capable of acting with enpr^y on various inorganic sub- 
stances, would be found to possess a similar power over some, at least, 
of the constituents of the animal frame ; ana there are, indeed, some 
phenomena observable in their mutual reactions, which have given 
rise to the suggestion that ozone may play a great part in the pro- 
duction of the unceasing changes in the animal body. 

For a ccmiplete elucidation of the subject, it will be necessary for 
me to prelude my observations with a brief notice of the leading 
characteristics oi ozone, its sources, and its nature. Its great source 
is unquestionably electricity, whether frictional or dynamic. licnce 
its presence in abundance in the air after a thunder-storm, in the 
oxygen generated by the electro-decomposition of water, in oxygen 
exposed for a lime to a bright sunshine, in the air over an evaporating 
•urface, and in the oxygen given off from plants by respiration. 
Now, this origin of ozone from electricity gave, probably, the nrst clue 
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to its nature ; and it is now commonly regarded, according to ScbdiH 
bein's theory, as oxygen in a state of tension or n^atire pdlaritj. 
In accordance with tms theory, it has been proved that oxygen exists 
also in the opposite position of positive polarity, or antoxone. Kot 
that antozone has ever yet been isolated ; the nearest approach to its 
isolation is found in peroxide of hydrogen ; its existence is only iih 
ferrcd from the result of certain experiments. J£ peroxide of hydro- 
gen bo added to a solution of permanganate of potash, both the 
peroxides are destroyed, t. «., deoxidized, with a large escape of ordi- 
nary oxygen — an experiment which can only be explained by 
assuming that the excess of oxygen in the one peroxide is in an 
opposite condition of polarity from that in the other, and that thev 
combine to neutralize each other. On this view peroxides are divisi- 
ble into two classes: the peroxides' of hydrogen, the alkalies, and 
alkaline earths containing antozone ; those of the metals, as manffa* 
nese, lead, cobalt, nickel, and others, ozone. Now, whether, under 
all circumstances, the generation of ozone is necessarily accompanied 
by that of antozone, is, as yet, unproved ; but there are manv facts 
which render it highly probable. Only a very small proportion of 
air or oxygen operated on can ever be ozonized (it is estimated at 
not more than f^'^th), probably because it is constantly tending to 
its own destruction, bv reuniting with the antozone. Certainly the 
action of phosphorus, m the ordinary mode of obtaining ozore, is not 
limited to its production. Nitric acid is always produccKi. The water 
in the vessel has a slight bleaching power (due, probabl}-, to the 
pi'c'S(*n'*e of antozone, to the constant production of which, at least, 
of peroxide of hydrogen, chlorine owes its bleaching power) ; and 
the phosphorus itself becomes changed, as in two sticks used in my 
experiments, which are completely covered with a black coating of 
amorphous phosphorus. May not this change be referred to a kind 
of polarity taking place in the phosphorus simultaneously with that 
in the oxy/^en ? amorphous phosphorus bearing probably the same 
relation to ordinary phosphorus that ozone bears to oxygen. 

The ordinary action of ozone is one of energetic oxidation. In 
spite of the small proportion of ozone present, iodine or chlorine is 
readily set free from its combinations ; silver leaf is converted into 
oxide of silver ; even mercury is superficially oxidized ; the white 
oxide of lead is converted into the brown peroxide; and certain 
noxious gases, as sulphuretted hydrogen, are completely destroyed, 
as may be readily shown by suspending in ozone a paper black with 
sulphide of lead ; it is rapidly bleached, by conversion into the sul- 
phate. Ozone, therefore, is the great natural scavenger of the air. 
Hence it is always most abundant where there is least impurity in 
the air. In mountainous regions, and by the sea, with a sea wind, 
it is abundant; whereas near large towns, where the wind has 
psissed over the town, it is wanting. Nevertheless, the relation of 
the presence and abundance of ozone to the presence of certain 
impurities in the air, especially in relation to the presence of the 
materies morhi of epidemics, is enveloped hitherto in difficulties and 
uncertainty ; due partly, I think, to the insufficiency of the ordinary 
test of ozone, which may be afFet'tod by many gases, necessarily 
present in the air of large towns (as sulphurous or nitrous acids). 
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QaBnlitatiye analyBis has, as yet, been quite unattempted, although 
bjr no means impracticable, by a method sup^gested by Dr. Bemays, 
Tis., an estimate ci the alkali set free from the decomposed iodide of 
potaasimn. In the list of disinfectants, ozone must occupy a low 
rank, owing to the yery large quantity of ozonized air which would 
be TBquired for the destruction of any considerable quantity of foul 
ffas which might be present. It might, however, be advantageously 
mtroducod into the sick room, when there is no especial source of 
foul air, and where the frequent introduction of fresh air from without 
is prevented by the weather. 

In the study of the action of ozone on organic bodies, there are 
three separate classes of phenomena for consideration : — Ist. Its chem- 
ical action on pure isolated organic substances. 2d. Its influence on 
the animal body when inhaled. 3d. Its effect when taken into the 
alimentary canaL 

Of course, many organic substances are perfectly indifferent to the 
action of ozone. But there is a peculiar class which, though not 
apparently ^ted on, or at all altered in constitution by it, are yet 
capable of iabsorbing and retaining it in large quantities, and such 
bodies have bee^ called " ozone-carriers." The principal bodies of 
this class are distilled or essential oils, especially the oil of turpentine. 
Oil of turpentine, in fact, has so great an afEnity for ozone, that 
Inmost all the oil exposed for sale in shops contains it, in consequence 
of its frequent exposure to the air. The same may be said of oil of 
cinnamon, and many other essential oils. Oil of turpentine may 
contain as much as flity per cent, of its volume of ozone, and is, there- 
fixre, a very convenient medium for acting on other organic substances. 
What change the oil itself undergoes during the process of absorption, 
or whether, indeed, it undergoes any change at all, or receives the 
oasone simply as an act of solution, is altogether unproved. It is 
equally uncertain — it is, indeed, a kind of corollary, from what has 
just been said — whether the oil is merely the recipient of already 
formed ozone, or whether it has in itself the power of acting as a 
sort of polarizing agent to the oxygen, with which it comes in contact, 
thus generating the ozone. Next to essential oils, the best ozone- 
carrier 18 ether. It is, however, more or less changed by the ozone, 
and it is not capable of absorbing so large a proportion of it. 

In Wnnerlicn's Archives, for 1848, Professor Hoppe published a 
kper, in which he detaib a number of experiments which he per- 
rmed on animals, principally frogs and rabbits, illustrative of the 
effects of this ozonized turpentine when introduced into the system, 
either by the alimentary canal or through a wound. He shows, 
indeed, that in large doses it produces intense hypcrscmia of the part 
with which it comes in immediate contact, followed by the general 
symptoms of irritant poisoning, and ending in general paralysis, 
especially of the heart, and death. Ailer perusing the details of his 
experiments, I cannot ascertain that there are any symptoms specially 
due to the circumstance of the oil being ozonized, except the greater 
rapidity of its action. It simply appears to act as a more powerful 
irritant than the unozonized oil, due, in all probability, to some slight 
alteration in the composition of the oil itself. 

These ozone-carriers are, however, of great use in organic investi- 
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gadoiu, because br their means onmo can be empl<y^ ia a imik 
more concentrated form than it is eyer possible to ODtam it in its n»* 
oos condition. Accordingly, there are two methods of ascertauiiig 
the influence of ozone on organic substances : one is, to diake tiienb- 
stanco in a jar of repeatedly renewed ozonized air ; the otheir, to nk 
the substance with ozonized oil. The general results of both msthodi 
are, of course, the same ; but the oil is more rapid and more cmmlste 
in its action ; and it has this further advantage, that by means or 1^. 
Guaiaci you can ascertain readily the degree of affinity that the nb- 
stance has for the ozone. Thus, if blood be mixed with the tinctimi 
and then some ozonized oil be added to it, there is instantly a bhe' 
color produced, showing that there has been a liberation of anne 
from the oil, which, in its passage through the liquid, has 'acted oa 
the tincture. But if a solution of sugar be substituted for the blood, 
no such change of color occurs, because the sugar, unlike the blood, 
has no desire for the ozone, which, therefore, is not set free from 
the oil. 

The general action of ozone on those organic substances which ars 
amenable to its influence, is one of active oxidation ; and the study 
of these actions enables us to trace, in some ingtances, the stages 
through which the more complex organic substances pass in their 
decomposition, as well as to distinguish those which are more fixed 
in their constitution, and therefore resist the tendency to destmctioii 
by oxidation. As a general rule, it is found that those substances 
which may be oxidized by^ the action of Pb O^, are also readUy acted 
on by ozone. I do not intend, however, to refer to organic sub- 
stances which are not found in the animal body, but shall speak first 
of the changes which arc observed to take place in blood, under the 
influence of this agent, partly because they are more marked and 
more energetic in this fluid than in any other, and partly because 
they present points of special interest in relation to the vital processes. 
Biooa is very greedy of ozone, t. e., it absorbs it very rapidly and in 
large quantities, whether from the air or from other solutions. If 
blood, freed from fibrin, which has been made quite red by shaking 
with air, be mixed with the ozonized ether or turpentine, it under- 
goes a gradual change of color; it darkens, becoming like venous 
blood, and at last it is perfectly black. This change, however, re- 
quires, at ordinary temperatures, a time varying from twelve to forty- 
eight hours ; but, if the liquid be kept warm it may be effected in 
three or four. This change of color appears to denote the commence- 
ment of decomposition, or rather of destruction of the corpuscles ; for 
already, imder the microscope, they are seen to be altercid in shape, 
distended and globular, many of them burst and broken down, form- 
ing a slight deposit of debris if allowed to subside. After this, a pro- 
cess of decolorization commences ; the blood passes through shades 
of chocolate to light brown, becoming turbid from the separation of 
grayish brown flocculi. By further action of the ozone, the solution 
becomes eventually quite colorless and transparent; the coagulum 
diminishes, and becomes nearly, but never quite, white. Under the 
microscope no trace of the corpuscles is to be found, only a i*ew fine 
granules. The slight remaining deposit is soluble in alkalies, and 
re-precipitated by acids, and in all respects possesses the properties 
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of anrameii. The eTident resalts of tlie decoiiipo6itioi& are carbonic 
aoid and water, l^ese are the only two that have been proved and 
attempted to be estimated ; but the estunates are unreliable, partly 
on account of the slowness of the action, and the length of time over 
irhich the experiment is necessarily prolonged, and partly because 
ocone acts energetically on the caoutchouc connections of the appa- 
ntOB employed. What becomes of the nitrogen is ^uite uncertain, — 
whether it is evolyed as nitrogen gas, or, what is more probable, 
helps to form some secondary product, such as leucin, tyrosin, etc. 

If the blood, instead of being acted on by ether or oil, is shaken 
with QzoniaMed air, the same changes take place ; but they require a 
kmger time, from twelve to eighteen or twenty days, and the destruc- 
tion of oi^ganic matter is not eventually so complete. If the corpus- 
oles be separated from the remaining constituents of the blood, and 
dissolved in water, the solution becomes in every respect like the 
luudtered blood. It is not so with the scrum without the corpuscles. 
If the serum be acted on by the ozonized ether or turpentine, it is 
rendered turbid, and a slight coagulum is thrown down; but no 
perfect oxidation can ever to effected. If the serum is acted on by 
osonixed ur, it absorbs ozone rapidly at first ; it is decolorized, and 
depoflits a sediment; but even after many weeks there is still a 
considerable onaltercd sediment, the albumen never being so com- 
pletely destroyed as in similar exj^riments with blood. A pure solu- 
Idjon en albumen from an egg is, mdeed, acted on more completely : 
% yery considerable deposit of coagula takes place, and the solution 
ebanges color, becoming greenish-yellow, as tnough 4;he change was 
due, partially at least, to ordinary decomposition. Aflerwaras, the 
coagnia redissolve, the fluid clears, and finally, with the exception 
of a small deposit, it is found to be free from all trace of albumen. 
Silt although the action is eventually nearly as complete as in blood, 
i^ requires a much longer time ; in fact, it is rarely completed under 
jfyaar or five weeks, and is accompanied, as I have already noticed, 
yMi some evidences of ordinary decomposition or putrefaction : where- 
as, the change of blood is much more enei^etic and rapid, and, if a 
dne sni^ly of ozone is kept up, is never accompanied oy any signs 
of pntrefiustion. These differences are due to the hsematin of the 
bloodrcorpuscles, which, as is well known, is the sreat absorbent 
of ozTgen in the body. Now, it is stated, that the olood-corpuscles 
will alwxrb nwch more ozonized oxygen than unozonized; but it is, 
Uk fiuit, uncertain whether this is due to a simple power of absorption 
and retention, or whether it is not rather due to the fact that they 
are continuallT giving up the ozone for the work of destruction, t. e , 
oxidation of themselves and the surrounding organic matters, a work 
which ordinary oxygen out of the body is quite incompetent to per- 
finm. 

The deportment of blood with ozone suggests a few questions of 
Gonnderablo interest. First, it would be important to determine 
whether the change of color U of the same nature, and due to the 
same cause, as the change which takes place during circulation in the 
systemic capillaries; in other words, wheLhcr the presence of ozone 
10 the cause of the dark color of venous blood. This question involves 
the preliminary decision of two points at least : First, whether there 
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18 any source of ozone existing in tbe body ; whether any tisme has 
the power of exciting the fiolaiity of oxygen, so as to generate ozone 
as the result of its nutritiye processes ; and, secondly, what is tbe 
meaning and interpretation of the change of color in the blood under 
the inikience of ozone. It has never yet been shown that any such 
power exists in blood it^If ; on the contrary, alt experiments made for 
that purpose tend to prove the reverse. Blood shaken with air or 
oxygen, or left to decompose with free access of air, never, at any 
time, gives the slightest indication of containing ozone. The same 
may be said of the various tissues of the body ; but this does not show 
that there is no generation of ozone in the process of growth or 
nutrition ; and when we consider, on one hand, the apparent de- 
pendency of the generation of ozone upon electric action ; and, on 
the other hand, the intimate relations between animal nutrition and 
the nervous system, it must be admitted to be not altogether improl^ 
able that the oxygen in the circulating fluids ma;^ undergo, partially 
at least, this change. Blood may be slightly ozonized by oeins made 
the medium of a continuous current of galvanism ; although it most 
be admitted that the blood, as it exists in the system, has not yet been 
shown to contain ozone. It is not difficult, I think, to interpret the 
change of color which takes place in the blood durins the first few 
hours of the action of ozone. Considering the manifest change in 
the corpuscles which, subsequently, progresses more rapidly to their 
entire destruction, I think wo may fairly regard it as the first physical 
sign of their degeneration. Whether any analo<;ous degeneration of 
corpuscles takes'place in the systemic capillaries, as a consequence 
of their ministration to the function of nutrition is, I suppose, quite 
uncertain. The immediate physical cause of the change of color 
appears to be, indeed must bo, in both instances the same, viz., an 
alteration in the shape of the corpuscles, but I do not think there has 
yet been offered an adequate explanation of the cause of that altera- 
tion in the body. But whether the change is due, in the two in- 
stances, to the same cause or not, it is clear that it is accompanied 
by somewhat difierent conditions, for in the body it is instantaneous, 
whereas, under the influence of ozone, it requires, under the most 
favorable circumstances, two or three hours. Caseine behaves towards 
ozone like albumen, being, indeed, transformed, in the first instance, 
into albumen. Of the remaining organic substances to be met with 
in the body, it may be stated, as a general rule, that all those which 
pass off as pure excretory matters are indifferent, or nearly so, to the 
action of ozone. Thus bile, when freed from mucus, fat, and coloring 
matter, is unaffected by it ; and, of course, the various constituents 
of bile, taurine, glycocoll, the organic acids, etc. The same is true 
of the excretory constituents of the urine, urea, allantoin, alloxan, 
and kreatin ; but uric acid, which is perhaps not a perfect excretion, 
is readily oxidized, producing allantoin, urea, and oxalic acid. Fibrine 
is quite unaffected by ozone, which seems to accord with that theory 
of the nature of fibrine which regards it rather as the product of 
waste, as worn-out albuminous matter, analogous to an excretion, than 
as the material of nutrition. There are substances, however, which 
are unaffected by ozone, but which are oxidized in the system ; such 
are gelatine and sugar. 
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EzperimentB on the tissues of the body are of no value, on account 
of the blood which they contain. 

AOnON OF HYDBOOEN AT DIFFEBElTr PBESSUBES ON ME- 
TALLIC SOLUTIONS. 

M. N. B^^toff has shown that hydroffen, when under an increased 
preasure, is capable of precipitating silver and mercury from their 
saline solutions, and consequently of assuming a place in the series of 
metallic substitutions. 

The fi>Uowing are the conclusions arrived at from a series of ex- 
periments: — 

1. Common h^drosen, either as a gas or dissolved, displaces certain 
metals from their smution in acids. The metals with which he suc- 
ceeded were silver and mercury. 

8. This action depends on the pressure of the gas and the dilution 
jf the salt, or, in otner words, on the relative chemical mass of the 
reducing body. 

8. It IS probable that at higher pressures the experiment will suc- 
ceed with other metals. 

WINE CHABGED WITH GASES. 

In a late number of the Annales de Chimie appears a letter to the 
eminent'chemist, Dumas, from M. Eugene Maumend, of Rheims, giving 
the results of experiments, during which by means of the air-pump 
yarious wines were saturated with oxygen gas. The pressure of eight 
atmospheres was employed. Afler several months no trace of acetic 
acid or any new compound in the wine was perceived. The cham- 
pagne so treated was sparkling, and when opened disengaged pure 
ozysen, which rekindled an extinguished taper with the usual little 
ezptosion. The taste of the oxygenated wine is not changed, but it 
produces, after drinking, a very sensible, comfortable warmth, like 
that from drinking the best of old wines. M. Maumend also describes 
jozygenated water as producing, when first drunk, no remarkable sen- 
sation ; but he thinks that improvement in respiration, and even in 
digestion, ensued after it had been drunk for several day§. He also 
experimented with protoxide of nitrogen. The wine charged with 
this gas produced the hilarious effects common to the inspiration of 
the gas itself. 

EFFECTS OF ALCOHOL, CABBONIO ACID, AND THE VARIOUS 
ANESTHETICS ON THE NEBYOUS SYSTEM OF ANIMALS. 

M. Lallemand communicated recently to the Paris Academy of 
Sciences a series of experiments, undertaken by MM. Pcrrin and 
Duroy, to elucidate this question. Three ounces of alcohol mixed 
with an equal quantity of water were given in three eqiial doses, at a 
quarter of an hour's interval, to a large-sized dog. After the lapse of 
an hour the animal was in a complete state of intoxication, the mus- 
cular system being relaxed, the stin and conjunctivae perfectly insen- 
sible to the touch, the pulse one hundred and twenty, and the respi- 
radon twenty*two per minute. The posterior arches of the last tlunee 
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donal Tertebre were now removed, and the ypiiial marrtm kid toe 
for about two incbes of its leiigtb. It was then found that the antt* 
rior and posterior columns of the cord, and the anterior and posterior 
roots of the spinal cord, oould be pricked, seixed with fiNTcens, Md 
pinched or pulled, without eliciting any symptom d Bennbuity or 
muscular convulsion. The paralysis of the spinal nervous tji^ook 
was found to be complete. The animal was then let rnkme for niir 
hours, and at the expiration of that period, the alcoholic lethargj 
having considerably suosided, the same excitatory manipulations were 
resumed, and the cord was found to have regained its normal soscefh 
tibility, as proved by the appearance of the physiological manipula- 
tions usually attendant upon the employment of local stimiila^bn. la 
order to ascertain the physiological effects of carbonic acid, the fol- 
lowing experiment was performed : The same process of viviseiclioa 
' having been accomplished, — namely, the removal of the arches of 
the 1^ three dorsal vertebras, — the animal was made to inhale a 
mixture of carbonic acid gas and watery vapor, and at the end often 
minutes became quite motionless and senseless, the arterial blood ha^ 
ing assumed a dark venous hue. It was then fiNind that the posterior 
columns of the cord, and the posterior roots of the spinal nerves^ 
could be pricked, pulled, or pinched, without the production of any 
sign of sensibility on the part of the animal ; but that if, on the other 
hand, an anterior root were pricked, or ihe anterior column of the 
cord stimulated, convulsive movements were produced in the dog's 
hind quarters; moreover, that if the sciatic nerve were bared by 
incision and irritated, the muscles to which it is distributed were 
immediately thrown into a state of spasmodic contraction. In other 
experiments oxide of carbon was suDstituted for carbonic acid with 
the same results. The deductions drawn by these physiologists from 
their re(.'ent course of investigation tend to establish the fhct that 
alcohol, chloroform, and their " kindred spirits,** act primarily on the 
nervous centres by their actual presence within the nerve^ubstance ; 
whereas the carbonic gases act primarily on the blood only, by the 
conversion of the arterial into venous blood ; the difference of their 
modes of action being that in the first case the anaesthesia is direct* 
and primitive, and due to the immediate action of the toxical agent 
on the nerve matter ; in the second, it is indirect and consecutive, 
depending on the action of the modified blood upon the nenrons 
centres. — Comptes Rendus. 

ACTION OP CHLOBOFOBM. 

The action of chloroform has been attributed by the majority of 
writers to a special electric affinity for the nervous system with which 
it is brought m contact by the circulation — a direct power of para- 
lyzing, in a greater or less degree, the various functions of the brain. 
The researches of Faure and Gosselin have deeply shaken this 
hypothesis. The late Dr. Snow was impressed with the motion that 
the insensibility produced stood in direct relation to imperfect oxy- 
genation of the blood. The subject has been investigated by Dr. A. 
jb. Pouson, late of the King's College Hospital, who gives as his con- 
clusions, in a paper read before the Medico-Cbirurgical Society, 
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tiiat ibe cblorofiimi narcotism is due to the imperfbct stimulas of tbe 
'inM fanctions hy mal-oxygenated blood, and cansed by the direct 
caiutic action of chloroform upon the blood, and especially on the 
^Uood corpuscles and their cell-walls. If the blood be so mnch dete- 
xiorated as to supply an insufficient stimulus to the heart, death 
ensues by syncope. If stagnation be effected in the yessels of the 
longs, death takes place by suspended respiration. 

NEW ANJEESTHETIC. 

Daring the past few months considerable interest has been excited 
amoDg men^bers of the medical profession by an attempt to introduce 
into practice a volatile Hquid, possessing anaesthetic properties, which 
ifl obtained as an incidental product in the manufacture of coal oil. 
0£ the chemical history of this substance — called keroselene by its 
manofacturers — but little is known. Professor Bacon, oi the Har- 
Tard Medical School, informs us ^ that a sample in his possession is 
of sp. gr. 0.640 at 72° Fah. When heated in a flask containing 
■oraps of platinum foil, it began to boil at about 85*^ Fah. As the 
more volatile parts distilled off, the temperature continued to rise, 
mad at 170° about three-quarters of the liquid had evaporated. It 
eontinned to boil ^bly, but the whole was not converted into vapor 
vntii the thermometer had risen considerably above 800°. It is evi- 
dent that several, perhaps many, hydrocarbons are present, having a 
wide range of boding points. Probably the most volatile of them 
would be gaseous at ordinary temperatures, if isolated. It is remark- 
able that &e keroselene should be so readily and completely volatile at 
atmoipheric temperatures. I found that keroselene and Squibbs' ether, 
exposed in watch-glasses, lost equal weights in two and a half and 
three and a half minutes re^)ectively ; and the former evaporated 
eomirfetely in about two-thirds of the time required for the ether. 
The specmien which I examined contained a httle sulphur. Some 
anlphur compound was therefore present as an impurity, which would 
be decidedly objectionable for anaesthetic purposes. 

The vapor of this substance possesses very decided anaesthetic 
properties. This was first accidentally noticed by its effects upon a 
UilKHer engaged in cleaning a cistern at a coal-oil manufactory, and 
afterwards proved by the manufacturer by experiments upon flies and 
mice. Whether it can be employed without danger as a substitute 
fi>r ether or chloroform, is as yet undecided. — Communicated to Sil" 
Uman's Journal, by F, H. Storer, Esq, 

Turpentine as an Anassthetlc. — Turpentine as an anaesthetic has 
been employed by Mr. J. Wilmshurst. It is sprinkled on a handker- 
chief, and applied to the nostrils. In cases of severe neuralgia, 
cramp, and slight surgical operations, it has been found to alla^ irri- 
tatioUf and cause a gentle sleep, from which patients awake without 
headache or any other unpleasant symptom. 

'liquid diffusion applied to analysis. 

Li the following article our readers will find a clear and compre- 
lienBive account m the subject of ^* liquid diffusion," and the recent 
inrettigations a£ Prof Graham, F. B. b., on the subject. The topic 

17* 



198 ANNUAL OF SCIENTIFIC DISCOVBBT. 

u one of the most important to which the attention of the sdentifie 
world has been recently directed, and heralds a great advance in our 
chemieo-physical knowledge. 

To obtain a clear view of the liquid diffusion theory, we must gD 
back more than tliirty years, to the period when Dutrochet ex- 
pounded his important observations on *^ cndosmosis." On the view 
started by Dutrochet, and founded on his experimental labors, a law 
was proposed, to the effect that whenever two fluids of different spe- 
cific gravities, and capable of mixing with each other, are simply sep- 
arated from each other by a membranous partition, two currents be- 
come established, — one a current proceedmg from the outer siJe of 
the membrane into the fluid on the inner side ; the other, a current 
proceeding from the inner side of the membrane to the fluid on the 
outer side. The first of these processes was called '* endosmoBLs," the 
second ** exosmosis;" while, lately, the more general term of ** osmo- 
sis " has been applied to the whole of the phenomena, whether the 
current set up be mainly from without inwards, or from within oat- 
wards. 

By a variety of experiments, the phenomena of osmosis have been 
taught and illustrated since the announcement of Dutrochet's origi- 
nal labors. A glass tube, open at both ends, has been usually em- 
ployed in the following way. The tube, having had a portion of 
bladder tied firmly over one of its ends, has been immersed, with the 
surface of bladder downwards, in a solution of saline or saccharine 
matter, or into simple water ; the inner part of the tube has then 
been filled with some saline or saccharine solution, miscible with the 
solution beneath, but of higher specific gravity. The two solutions 
lefl in this manner, with nothing separating them except the septum 
of organic matter, begin to diffuse ; a portion of the fluid without 
passes into the cylinder within, through the membrane, while a por- 
tion of the fluid within passes over to the fluid witliout, also through 
the membrane. But whenever the experiment is conducted as we 
have arranged it, whenever, i. e., the inner fluid is of higher specific 
gravity than the outer, then the diffusion is much more rapid fi'om 
without, inwards ; then, consequently, the fluid in the glass cylinder 
rises above the level of the fluid on tlie outer side, and then the phe- 
nomenon of cnrfosmosis is exhibited. If the conditions are reversed, 
if the denser fluid is placed in the outer cylindcir, and the fluid of 
lower specific gra\ity in the inner cylinder, then tlie curi'ent set up, 
being more rapid towards the denser column, the fluid in the outer 
cylinder rises above the level of the fluid within, and the phenomenon 
of carosmosis is exhibited. The transmission of fluids through organic 
membranes once discovered, the fact soon admitted of demonstration 
by other methods. . For instance, it was shown that tlie external sofl 
rinds of certain fruits, such as the cherry, could be applied to the pur- 
pose of illustration ; next it was detected that the animal septum 
might be replaced by unglazed earthenware ; and on these observa- 
tions the idea was started, and gained a general ac(|uiescence, that 
any substance, the pores of which were occupied by water, would sus- 
tain an uninterrupted liquid communication between two solutions 
of rlifierent densities, and would consequently efFect the osmotic pro- 
cess. 
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Content, £bir a time, in merelj obserying the new phenomena, and 
in applying them to the explanation of ^e processes of absorption 
and nutrition, we find, in the first few years following the discovery, 
but little controversy as to the actual reason why the occurrences 
dbserved took place. At first, we believe, it was vaguely suspected 
that the phenomena were determined by the specific gravities of the 
two fluicis; that, in short, the fluid of highest specific gravity at- 
tracted that of lower specific ^avity, and thus the main current was 
set up. This view, although m no way sufficient to account for the 
iSstcts observed, nor, indeed, based on any logical argument, has, as it 
were by mere force of verbiage, made its way. 
* Another hypothesis, invented to explain tne occurrence of osmotic 
enrrents, referred them to capillary attraction, or to that form cf at- 
traction resident in porous bodies by which oil is raised through the 
wick of lamps, or water through the fibres of cotton immersed in it. 
I>utrochet himself explained osmosis on this theory, and gave a series 
of calculations, in which he argued that the capillary ascension of 
water was twice greater than a solution of salt of a density of 1.12. 
Thus, if a porous septum, holding a saline solution having a density 
of 1.12, were brought in contact, on its opposite surface, with pure 
water, the pure water would enter the pores of the septum, displace 
the saline matter contained in those pores, ascend into the solution 
above, increase its bulk, and determine the osmotic current in a di- 
rection from the solution of lowest to that of the highest specific 
gravity. 

^ This theory, largely accepted, was destroyed by Prof. Graham, in 
his paper on osmotic force, published in 1854. He there showed that 
the experimental basis of the hypothesis was unsound; that the ffreat 
inequality of capillary attraction assumed to exist between difierent 
solutions had no existence; and that many saline solutions which 
gave rise to the highest osmose were undistinguishable in capillarity 
mm pure water itself. 

In this remarkable paper, the author showed that whenever osmotic 
action was going on, the intervening septum, whether it consisted of 
earthenware or of animal membrane, was constantly tmdcrgoing de- 
composition. When membrane was employed, soluble organic mat- 
ter was always found both in the fluid of the osmometer and in the 
water of the outer jar after every experiment; the action of the mem- 
brane appeared also to be exhaustible, although in a slow and grad- 
ual manner. Those salts and other substances, of which a small pro- 
portion was sufficient to determine a large osmose, were also^ shown to 
be all of the class of chemically active substances, while the great mass 
of neutral or organic substances, and perfectly neutral monobasic 
salts of the metab, such as the alkaline chlorides, possess only a low 
degree of action. 

It is impossible to follow the arguments of Prof. Graham through 
the whola of his earlier paper, which we have just mentioned. Suf- 
fice it to say that he announced the following statements: 1. That 
an obvious and essential condition of osmose consists in a difference 
of composition of two fluids in contact with the opposite sides of the 
septum. 2. That with the same solution, or with pure water, in 
contact with both surfaces of a membrane, there will be no chemical 
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action ; tbe ftction will be equal on botli ndes, and although pnAahl 
attended with moreraenta of the fluids, jct nothinir will he indicaur 
aa the movements, being equal, and in oppo^te diroctjon:), wffl n 
tralize each other. 3. That diffitreiice of composition in the tW 
fluids is necessary in order that there may be inequolily of artion 4 
the two sides of the membrane. 4. That no substance appeara tc " 
permanently dcpoated in the membrane during osmosis. 0. 7 
the action upon the membrane is of a solvent nature. 6. TItat p 
ably the chemical actions on the two sides of the membranes da n 
depend upon inequality, simply of one kind of action, but upon i 
diSbrcnco of chemical actions going on on the t\To sides of the u ~ 

In these observations, and in the varioos experimenta which he H 
Btituted, Professor Graham, to n certiun estont, traced osmc 
efiects of chan^ occarring in the intervening ecptom ; and 
in 1S54 he did not give that defined view of the cause c 
which he has sinee supplied, he removed many preceding n 
laid the basis for a more comprehensive understanding of the wlu 

in his latest paper, published during the past year (18€I) ii 
Proceedings of the Royal Society, and entitled " Liquid Uifliisii 
applied to Analysis," he has led us to a new view of the osmottc p 
cess, and, without impairing the facts previously observed, hi 
to them a reading which is at once simple and practical 1 
ting aside the idea of capillarity as the cause of the phenoo 
served, still setting aside the idea of a diflereace of specific gravil 
in two fluids as the cause of the phenomena observed, he has ind 
cated that the phenomena a^e traceable to an inflnenee exerted a 
the various substances in wat«T by the membrane interposing, aa 
has accounted for f«parations, and proposed analytical reinSJ, a 
most singular in character and striking in simplicity. 

If Professor Graham bo now correct, all chemical gnbatancec S 
divisible into two great families in respect to their difliisire qualities J 

The first, or diffusive class of substances, are marked by their U ~ 
dency to crystallize cither alone or in combination with w 
When in a state of solution they arc held by the solvent with a 
tain force, so as to aSect the volatility of water by their presonf 
The solution is generally free from viscosity, and is always rafj 
Their reactions arc energetic and quickly effected. To this cloM b 
gives the name of Crgnialloids. 

The (tther class of substaaces of leas difiusibilily appear to 
fiod by animal gelatine. They have little if any tendency ta 
lize, and they atfect a vitreous structure. To this class be g 
name of Colloid). 

Tho distinctions between the crystalloids and the colloids, as d 
ical substances, are further defined by Professor Graham ii 
lowing descriptions: The planes of the crystal, with ill 
and l/tittleness, are replaced in the colloid by rounded ontliDei. w 
more or less softnesa and toughness of tciture. Water of crystalU 
ation is represented by water of gelatination. Colloids are haUl fe 
solution by a feeble power, and have little eflect on the ToUtllity tf 
tho solvent Tbcy are also precipitated from their sdutioa by (T 
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addition of crystJEUloids. The solution of colloids has always a cer- 
tain degree of viscosity or gumminess, when concentrated; They 2^ 
pear to be insipid, or whoSy tasteless, unless when they undergo de- 
composition on the palate, and give rise to sapid crystalloids. Their 
solid hydrates are gelatinous bodies. They are united to water with 
a force of less intensity ; and such is the character of the combina- 
tions in general between a colloid and a crystalloid, even although 
the latter may be a powerful reagent in its own class, such as an acid 
or an alkali. In their chemical reactions the crystalloidal appears 
the energetic form, and the colloidal the inert, form of matter. The 
combining equivalent of the colloid appears always to be high, and it 
b€ts a heavy molecule. Among the colloids rank hydratcd olicic acid, 
and a number of soluble hydrated metallic peroxides, of which little 
has hitherto been known ; also starch, the vegetable ^ums, and dex- 
trin, caramel, tannin, albumen, and vegetable and ammal extractive 
matter. The peculiar structure and chemical indifference of colloids 
appear to adapt them for the animal organization, of which they be- 
come the plastic elements. Although the two classes are widely sep- 
arated in their properties, a complete parallelism appears to hold 
between them. Their existence in nature seems to call for a corre- 
spcmding division of chemistry into a crystalloid and a colloid depart- 
ment 

Althou^ chemically inert in the ordinary sense, colldds possess a 
comparative activity of their own, arising out of their physical prop- 
erties. While the rigidity of the crystaUine structure shuts out ex- 
ternal impressions, the softness of the gelatinous colloid partakes 
of fluidity, and enables the colloid to become a medium for liquid 
diffusion, like water itself. The same penetrability appears to take 
the form of a capacity for cementation in such coUoids as can exist 
at a high temperature. Hence a wide sensibility on the part of col- 
loids to external agents. Another eminently characteristic quality 
of colloids is th^r mutability. Their existence is a continued met- 
astasis. A colloid may be compared in this respect to water while 
existing liquid at a temperatore below its usual freezing point, or to 
a supernatural saline solution. The solution of hydrated silicic acid, 
for instance, is easily obtained in a state of purity, but cannot be pre- 
served. It ma^ remmn fluid for days or weeks in a sealed tube, but it 
is sure to gelatmize at last Nor does the change of this colloid stop 
at that point; for the mineral forms of silicic acid deposited from 
water, such as flint, are found to have passed, during the geological 
ages of their existence, from the vitreous or colloidal into a crystdUine 
condition. The colloidal is in fact a dynamical state of matter ; the 
cr}''8talloidal being the statical condition. 

The separation of a crystalloid from a colloid is readily eflected 
by a combination of diflusion with the action of a septum composed 
of an insoluble colloidal material. Animal membrane will serve for- 
the latter purpose, or a film of gelatinous starch, hydrated gelatine 
itself, albumen, or animal mucus. But much the most eflective sep- 
tom used is paper as it is metamorphosed by sulphuric acid. This is 
now suppliea by Messrs. De la Rue, and has become famUiar under 
the name of " vegetable parchment," or " parchment paper." From 
aheet guttarpercha a flat hoop is formed, eight or ten inches in diame- 
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ter by three inches in depth, and one side is covered by a disk of 
parchment-paper, so as to form a yesscl like a sieve. A mixed aolrh 
tion, which may be supposed to contain sugar and gum, is placed upon 
the soptiun to the dcptn of half an inch, and the instrument is toeia 
floated upon a considerable volume of water contained in a bann. 
Three-fourths of the sugar dififuscs out in twenty-four hours so free 
from gum as to be scarcely affected by subacetato of lead, and ready 
to crystallize on the evaporation of the external water by the heat of 
a water bath. 

In this case, then, the effect of the septum is to produce an unequal 
action of diffusion, and to cause the separation above described. Tba 
explanation of this change depends, according to Professor Graham, 
not upon any degree of capillarity, but upon the effect of the septiio, 
which is a true colloid. The crystalloid sugar is capable of taking 
water from the hydrated colloidal septum, and thus obtains a medium 
for diffusion ; but the colloid gum has little or no power to separate 
the combined water of the same septum, and does not, therefore, open 
the door for its escape by dlflusion, as the sugar does. 

This separate inaction of the colloidal seplum is defined by Profes- 
sor Graham under the term dialysis. In cases where bodies belong- 
ing to the crystalloid series have unequal diffusive properties, they 
may bo separated from each other without any intervening septum; 
the natural diffusive power of each cr^-stalloid being sufEcieut to de- 
tennine its difiusibility. To effect separation of diilSrent crystalloids, 
therefore, mere diffusion in a column of water is necessary. The 
mixed solution of crystalloids is convoyed by means of a pipette to the 
bottom of a column of water contzdncd in a cylindrical glass jar. A 
kind of cohobation takes place; a i)ortion of the mo5t diffusing sub- 
stance rising and separating from the less difiusive substances, more 
and more completing as it ascends. 

We are thus led by these experimental deductions to give to the 
phenomena of osmosis a new and distinct reading. The con?ideration 
of the properties of gelatinous bodies or colloids appears, Prof. Gra- 
ham tlnnks, to show that osmosis is an affair of the dehydration (that 
is to say, of the removal of water) from the membranous gelatinous 
septum, under influences having a catalyptic character. The colloid- 
al septum is capable of hydrating itself to a higher de<:;ree, in contact 
with pure water, than in contact witli a saline solution ; while the 
saline solution, on its part, removes the water from the membrane and 
establishes the effect. 

In addition to this explanation, we obtain by these new cxi)eri- 
mental deductions another method of conducting analytical inquiries. 
For instance, soluble albumen may be obtain(?d in a state of purity by 
exposing it to the separate action of the colloidal septum, with an ad- 
dition of acetic acid ; or, again, if blood, milk, or other organic fluids, 
are charged with a small quantity of arsenious acid, and the mixtures 
so formed arc placed upon a mtjmbranons septum or dialyser, the op- 
posite surface of the membrane being exposed to water, the frreater 
portion of the arsenious acid will pass through the membrane to the 
external water in the course of twenty-lour hours. In an cxperimiMit 
given by Prof. Graham, the arsenic, thus separated and dlli'uscd 
through the extiu*nal water, was so free from the organic matter that 
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it could be precipitated at once by sulphuretted hydrogen and qnan* 
iily weigfaeo. 

To those who know an3rthing of the immense difficulties of sepa- 
rating such a body as arsenious acid from organic matter, by the pro- 
cesses commonly adopted in the laborator}', the value of tms process 
'will at once be obyious ; for a natural separation of the suspected sub- 
stance is not merely procured, but the analysis is made without the 
slightest loss of substance, and by repetition of the process the naturiJ 
separation may be perfected. It remains for our analysts to deter- 
mine by direct experiment how far this simple method of inquiry may 
be extended to every other body of the crystalloidal type. 

Finally, the labora to which we have drawn attention • have an 
immediate bearing on the phenomena of life, and on those changes 
known as nutritive and excretive. As the colloidal condition is a 
dynamical state of matter, so Pix)f. Graham suggests that it may be 
looked on as the probable primaiy source of the force appearing in 
the phenomena of vitality as living matter without form; wiule to the 
gradual manner in which colloidal changes take place (for they always 
demand time as an element) may the chronic nature and periodicity 
of vital phenomena be ultimately referred. 

XNCBEASING THE ILLUMINATING POWEB OF GAS. 

It has long been known that the light of iUuminating gas may be 
considerably increased by mixing with the gas the vapor of naphtha^ 
benzole, or some other volatile hydro-carbon resulting from the de- 
structive distillation of coaL As tliis vapor condenses at low tempera- 
tures, it cannot be carried through pipes from the gas works, but must 
be mixed with the gas in the vicinity of the burner. 

A late number ot the London Chemical News contains a report of 
a series of experiments made in London by Mr. W. Haywooa, a saa 
en^neer, to test the advantage of applying this mode of increasmg 
light to the street lanterns. Moorgate Street was selected for the 
* experiment. Six lanterns on one side were provided with the common 
batswing burners, burning five cubic feet of gas per hour, and six 
upon the other side of the street were fitted with thirty-inch burners and 
with reservoirs of naphtha. The experiment lasted thirty days. The 
district inspector of the Commission, who saw the lights nightly, 
reports Ids opinion that the light on both sides was pedfectly equal. 
Mr. Haywooa thinks that the light from the thirty-inch burners was in- 
ferior, though very slightly so, to that from the five feet burners. He 
comes to the conclusion that about three feet of the carbonized gas is 
about equal to five feet not carbonized. As the naphtha will not 
evaporate in cold weather, the apparatus will not operate out of 
doors in the winter, but Mr. Haywood thinks that it will save at 
least five dollars to each street lantern during the summer months. 

COLOR PRODUCTS OP COAL TAR. 

Aniline, first discovered in coal tar by Dr. Hofiman, is now most 
extensively used as the basis of rod, blue, violet, and green dyes. 
This important discovery will probably in a few years render Great 
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Britain independent of the world for d^-eatuffa; and it ia more tiian 
probablu that England, instead of drawing ber dycstufis from fbrenn 
countnes, may herself become the L-catre from which all tire vo^ 
will be supplied. 

Colon of Genu. — It 19 also an intisrcistjng fact that M. Toornct, 
of France, baa lately demonstrated that the tolora of senis, tiii:h oi 
the emerald, aqua-marina, amctb}-3C, «mokcd rock cn'st^. auil athen, 
are due to volatile hydro-carbons, first noticed by Sir D.ivid Ui'ev- 
Bter in ulooded topaz, and that they are not derived from metalU? o<c- 
idea, as has been hitherto believed. — Addresg Prea. British Aj^A 
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The following important contribudon to Chenucal Geology n 
cendy communicated to tlie Paris Academy by the woll-knowii 
uA, Fremy : — 

My long-puraued cCudies oa vegetable tissues, of which the i 
emy already knows the princi]>al results, have naturally led ir 
wish to determine the chemical eharactariatics of the c — ' — 
minerala, and to try to diseover whether their consdtnem 
present any analogy with those forming unaltered vegetable tj 

Admitting, aa do all geologists, that turf, lignite, eoal, and anthra- 
cite, are fanned under different eircumstances, and that they appvr- 
Mua to the strata of different epoi;hs, my desire is to discover m tbeso 
combustibles the degree of alteration of the organic tisauc. 

In studying turf, I have discovered no really new fkct. By the 
ride of the unaltered elementary oi^ns, found tn anch targe quanti- 
ties in fibrous turf, I have found, according to the degree of altera- 
tion the combustible baa nndcT^one, various proportions of those 
brown compounds, neutral or acid, nitri^nized or not, which in our 
ignorance wo designate by the general term of ulmic compounds. 

The presence of these bodies, which M, Payen had already iuveall- 
gated, Udtabliahes a very clear disdnctioa between tur& and unaltereil 

The chemical examination of lignites was likely to prove more in- 
teresting. In this examination I have taken care to distincuish those 
specimens still presenting a ligoeoua organization from those wliieb 
have the appearance and compactness of coal. The former consti- 
tute the xytoid lignite, or fossil-wood ; the latter, compact and perfect 
lignite. Regarding their chemical characteristica, all the variotieg of 
lignite I have examined are included in the two preceding species. 

Although the foeail-wood lignite has often the tenacity and aj^pear- 
incc of ordinary wood, I have come to the conclusion that in this 
combuatible the ligneous tiasue undci^oes a great change ; trituration 
reduces it to a fine powder; sulimittcd to the action of a weak solu- 
tion of potash, it yields to the alkali a considerable quantity of ulmic 

The following two reactiona establish a very marked difference 
between ordinary wood and fosait-wood lignite: When nitric acid, by 
the aid of beat, reacts on wood, it dissolves a portion only of ite Gbn-s 
"-jjl mudntlar raya, and leaves untouched the cclluloae laaM" -^^■*- 
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^mtAwes witfaoat ooloration in concentrated sulphuric acid, and po0- 
aesses all the properties ascribed to it by M. Payen. 

Under the samo circumstances, fossil-wood lignite is attacked with 
sreat energy and cinnpletcl^r trausibrmed into a yellow rosin, soluble 
in alkalies and in excess of nitric acid. 

By subnuttinff wood and fossil-wood lignite c<xnpMutiyely to the 
action of hypo':;hlorites, there is a marked difference in their effects 
on the two substances. 

Hypochlorites react on wood in a manner which may be compared 
to that of nitric acid. Hiey dissolve rapidly a portion of the fibres 
and medullary rays, leaving the cellulose untouched. 

Alkaline hypochlorites attack fossil-wood lignite, almost entirely 
dissolving it, leaving only imponderable colorless traces of the fibres 
and medullary rajrs. 

It resuits, then, from the preceding &cts, tliat when ligneous tissues 
arrive at that state of modincation constituting fossil-wood lignite, and 
while preserving the appearance of wood, their substance l^s under- 
gone a very material modification, and then contains new proximate 
principles, characterized by their perfect solubility in nitric acid and 
m hypochlorites. 

Aa&r determining the chemical characteristics of fossil-wood lig- 
nite, it becomes interesting to ascertain whether the compact lignite, 
in wMch the texture of the ligneous tissues is no longer observable, 
and which is Uaek and brilliant like coal, to which it bears so much 
analogy as to mystify the most experienced, preserves the chemical 
characteristics oi fossil-wood lignite, or whether it resembles coal. 

In a geological point of view, the comparative study of fossil-wood 
lignite, of compact lignite, and of coal, appears to me to be also of 
ereat importance. If, in fact, there is a positive connection between 
uie state of alteration of c(»nbiistible minerals and the age of the strata 
Gontidninff them, it becomes apparent how much geology would benefit 
by possessing a chemical character, by means of which it would bo 
possible to determine accurately the extent of the modification of an 
organic body, and of determining the a<^e of the stratum by the state 
of alteration of the combustible mineral found therein. Therefore I 
have Implied myself to find a series of chemical re-a^ents acting differ- 
ently on combustible minerals, and to arrange their varieties con- 
formably to the degree of their modifying action and the chemical 
characters they would thus present The re-agents I have employed 
are potash, hypochlorites, sulphuric and nitric acids. I also take into 
account the excellent characteristic given by M. Cordier. 

I have previously shown that it is impossible to confound ligneous 
tissue with fisssil-wood lignite, the latter being soluble in hypochlo- 
rites and nitric add. Compact lignite, presenting no longer the ap- 
pearance of oiganization, could be comounded only with certain 
varieties of coal. The mode of combustion, the reaction of the vol- 
atile products on litmus, and the color of the dust, constitute already 
distinctive and very impwtant characteristics. To this subject chem- 
ical re-agents will give a yet greater degree of certainty. When 
compact lignite is suomitted to' the action m^ concentrated potash, the 

Said sometimes becomes colored brown, dissolving a small quantity 
nlmic add; but alkaline liquid does not generally react on the 
18 
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combustible. Thus a distinction is immediately establiflhed betwean 
fossil-wood and compact lignite. 

I have always observed that the lignites which renst the action of 
potash are those which, by their bearing, approach nearest to the 
coal series. 

Compact lignites, black and brilliant like coal, dissolye entirely in 
alkaline hypochlorites, are rapidly attacked by nitric acid, and pro- 
duce the yellow ro^in which 1 have already mentioned while treat- 
ing of fossil-wood lignite. 

The two characters just indicated prevent, then, the confoandiiig 
lignites with coals. Coal, in fact, is not dissolved by h^rpoclikirites, 
and is attacked but feebly by nitric acid. I have submitted to the 
test of the hypochlorites almost all the important coals belonging to 
different strata, and have found that these combustibles always resist 
the action of these chemical re-agents. To me this characteristic ap- 
pears so valuable that I think were a sample of coal met with sightly 
attackable by hypochlorites, it would be advisable to examine whether 
the combustible possessing this exceptionable property were really 
coal ; for it may well be imagined that in coal-nelds there may exist 
vegetable matters unequally decomposed. 

Coal and anthracite which resist the action of alkaline and hypo- 
chlorite solutions dissolve completely in a mixture of monohydrated 
sulphuric acid and nitric acid ; the liquid takes a very deep brown 
color, and holds in solution an ulmic compound, which water cooh 
plotely precipitates. 

It is not my intention in this paper to consider the influences by 
which organic tissues arc transformed into combustible minerals. I 
ouf^ht, however, here to put on record what seems to me an inter- 
esting observation. I have ascertained that ligneous tissue, exposed 
for several days to a tem])erature of 200°, undergoes successive modi- 
fications, and yields bodies very similar to those found in lignites. 
The first are soluble in alkalies, and correspond to fossil-wood lig- 
nite ; the second arc insoluble in alkalies, but dissolve entirely in 
hypochlorites, like compact lignite. These are the new facts which 
it IS my wish to submit to the Academy. Their evident object is to 
introduce chemical characteristics into the study of combustible min- 
erals, and they appear to me to lead to the follo^ving deductions : — 

1. By treating combustible minerals by the above-mentioned re- 
agents, it is ascertained that in proportion to the age of the lignite, so 
the chemical characteristics of the tissues gradually disappear, and 
the organic matter more resembles graphite, the older stratum wlience 
it is derived. One exception I make in respect of the strata which 
have been modified under the influence of metamorphism. My 
researches accord completely with those of M. Regnault, who has 
already arrived at the same conclusions as myself m his important 
researches on combustible minerals. 

2. The first degree of modification of ligneous tissues, represented 
by turf, is characterized by the presence of ulmic acid, and also by 
the ligneous tissues or cellules of the medullaiy rays, which can be 
extracted and purified in considerable quantities by means of nitric 
acid or of hypochlorites. 

3. The second degree of modification corresponds to fossil-wood or 
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acyloid lignite. It is partly soluble in alkali, like the preceding body, 
l>at it undergoes a greater alteration, for it dissolves almost entirely 
in nitric acid and hypochlorites. 

4. The third state of modification is represented by compact or 
perfect lignite. Re-agents indicate in this substance a transition 
nrom organic matter to coal ; thus, alkaline solutions have generally 
no effect on perfect lignite ; this combustible is characterized by its 
complete soluDility in hypochloiftes and nitric acid. 

5. The fourth degree of modification corresponds to coal, which is 
insoluble in alkaline solutions and in hypochlorites. 

6. The fifth degree of alteration is anthracite, which is obviously 
allied to graphite, which resists the re-agents capable of modifying 
tiie prececung combustibles, and which is but very feebly attacked by 
nitnc acid. 

It is then evident that chemical reactions confirm the classification 
of the combustible minerals admitted by geologists. I am, however, 
fiu* from thinking that lignite, coal, and anthracite, which are now 
characterized by their elementary composition and chemical reac- 
tions, constitute the only modifications which organic matters un- 
dergo while changing into combustible minerals. There doubtless 
are mtermediate transformations of the organic tissues corresponding 
to the differences established by commercial practice between the 
different species of coal and lignites. But are the re-agents suffi- 
ciently sensitive to be capable of characterizing these different va- 
rieties of the same combustible mineral in glance-coal or smith-coal, 
or even in the different layers. of the same coal-bed? I shall inves- 
tigate this question in another communication. — Comptes Rendus. 

VALUE OP DIFFERENT KINDS OF SOAP. 

Complaints of consumers in regard to the value, or rather efficacy, 
of samples of soap, wliich to the best of the manufactiu'cr's knowl- 
edge have been well prepared, are not uncommon. It is very proba- 
,ble that the usual explanation which is offered, whenever a soap fails 
to fulfil the expectations of the consumer, viz., that it contains too 
much water, may be in many cases correct. Admitting this, and va- 
rious other contingencies, which are of importance in deciding upon 
the value of a soap, there appears to be another obvious reason why 
different soaps containing equal amounts of water may still possess 
different degrees of efficacy. 

It is evident from the different equivalent weights of the various 
fatty acids, that the amounts of caustic alkali taken up by them in 
the formation of soap must be of unlike magnitude. If it be true that 
the detergent power of soap is entirely dependent upon the amount 
of alkali which it contains, of course it follows that those soaps which 
contain the largest proportion of alkali, or, in other words, those con- 
taining a fatty acid the equivalent weight of which is small, must be 
the most efficacious. Since the difference between the equivalents 
of the common fatty acids is not large, these considerations are, per- 
haps, of little or no importance in so far as concerns the consump- 
tion of soap in household economy, the total amount used in a single 
family being but small. In a manufisu:turing establishment, however, 
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HBTHOD or DIBHrpBCTINa KOQU>T OABXS.,.' ', 
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Eae Kriatumafudft, aad thea loaked fi]rtMea-tm4ifi«itkslfM|« 
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eatlu) ttM It ii ohew, and nraa ranaat exmaiau— JML £» A«Mn 
r/wAtri. JVot, Ua7, IMO. 

ifoir-BXPLOflirxirEsa ov kxbobshb oil 

Tlie foUowinc tirticle on the above subject baa been oonannncatad 
b; Dr. A. A. &yea, of BoaUiii ; — 

Some recent cases of accideats arising frtMU the inflamitutiiHi of 
oils called " Keroaene," have led to an experimental research on the 
possibility erf' danger connected with the conBomptJon of coal oil tat 
afiiiHiliDg light 

" Eeroeene " ia a term aj^lied by the earlier mannfactnrcra to coal 
(nl purified in a special manner, and as a " trade name." But bv the 
puuio generally this term is ^plied to all oils made from coal and 
petroleom. 

The ^inrified <ul, when properly manufactured, obtained fttxa difr 
ferent kinds of coal, or from petroleum (native oil of the oil aprinra), 
baa nearly the same constant characters in its finished state. Ua 
character of non-exploeiveness, its value for illuminating purpoKi^ 
and entire safety in use ordinarily, depend entirely on Ute tLiU of 
the manufaeturer, his tnotoledge, and monU letue in kit t -' --- 
Iraasaetiona. 

By the procewes of the manufacture, the standard mis are d 
of their more volatile and inHammable parts, they have high £ 
pMnla, and in the character i^ fixity q)proach to spennae^ .._ 
other ^s known as " fixed cnls." like lani and similar <^la, they d 
not emit volatile explosive vapors at common temperatuiesi and tbtsf 
will cxtingubh small flames, when theae are ibrced into than, bebig 
thus disdnguisbed from vtJatilc (uls. 

Onl}' afler the^ have been heated to the point at which thrar v^ 
pors nse freely m the air will flame communicate with them and 
lontinDa to bum. This bamiiig of the vapor is a nmple infiammo' 
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Hon, not attended by ezploBion ; nor can explosion be produced with 
tlie vapor, excepting when we mix a little yajpor with a large volume 
of air wad heat the mixture. Hence, practicallj, the standard oils 
from the different sources named may be considered safe as fuel for 
laii^ med under all ordinary exposures ; and no accident has been 
traced to the consumption of such oil, notwithstanding the very great 
extension of its application at present in this way. 

The consumers of the standard oils obtained from coal and oil 
spring should be assured that their supplies were purchased from 
well-known, reliable manufacturers, and all mixtures of light spirits 
with akohel, faael oil, and turpentine, under the numerous nincy 
names now so common, should be rejected without heatation. Any 
one may apply a simple test of inflammability, by allowing two spoon- 
fuls of the oil, oontuned in a tea-cup warmed to 75° or 80°, to be 
brought in contact with the flame of a lamp-Ughter. No danger at- 
tends the txial, and if the vapor or the oil will inflame, great risk will 
be incurred in consuming it. 

True, explodons occur with the vapors of burning fluid, the light 
napthas of oil-spring oils and their mixtures ; the use of which, since 
pure coal dls have been introduced, is no longer economical, and has 
always been attended by wanton sacrifice and exposure of human 
life. 

WRITING IHTK.. 

M. de Champnor and M. F. Malepeyre, in their Manual, say that 
mbaucourt's ink is one of the best at present in use. The formula 
ftr its preparation is as follows : — 



Alei^lM) gnlls, in coarse powder, 8 oanoes. 
Loffwo<Kl eliips, . . . 4 ** 
Sulphate of iron, . . . 4 ** 



Powdered eum-arabic, 
Snlphate of copper 
CiystalUaed sugar. 



3 «» 

1 " 

1 «* 



BoH the ^alls and logwood together in twelve pounds of water for an 
hflmr, or till half the water has been evaporated ; strain the decoction 
through a hair sieve, and add the other ingredients; stir till the 
whole, especially the gum, be dissolved; and then leave at rest for 
twenty-four hours, when the ink is to be poured off into glass bottles 
and carefully corked. 

Mr. J. Horsley gives the following receipt : Triturate in a mortar 
thirty-six grains of gallic acid with three and one-half ounces of 
strong decoction of Tc^wood, put it into an eight-ounce bottle, to- 
gether with one ounce of strong ammonia. Next dissolve one ounce 
of sulphate of iron in half an ounce of distilled water by the aid of 
heat ; mix the solutions together by a few minutes' agitation, when 
a good ink will be formed, perfectly clear, which will keep good any 
lei^h of time without depositing, thickening, or growing mouldy, 
which latter quality is a great desideratum, as ink undergoing that 
change becomes worthless. It will not do to mix with or£nary ink, 
nor must greasy paper be used for writing on with it. — Chemical 
News. 

New Indelible Marking Ink, — Dr. Eisner gives the following as 

18* 
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a gtampinn; ink for gooda before iindergtnDg bloacliinrf, 
tritli acids or alkalies. It consisbg merely of one ounce Mitne Clun«sp 
vermilion and one draulim of protosulphato of iron, well tritnrsteil 
with boiled oil vamiah. 

To Temoae Ink from Paper. — M. Ficsse communicates to the 
Sciealifie Amertean the foUowinn proceaa for removing writing ink 
irom paper; Alternately wash t^e paper with a camel-hair bruuli 
dipped in a solution of cyanide of potassium and oiialiu aoid; then. 
whun the ink has disappeared, wash the paper with pure water. 
By this process checks have been altered when written on " patent 
eliBL'k paper," from which it was supposed by a recent inventor to 
be impossible to remove writing. 

MANUFACHTBE OF PHOBPQORITS. 

M. Caie Montrand, applying the knowledge of the (act that, under 
an elevated temperature, any phosphate of fime mixed with cliarcoal. 
- subjected to the action of hytfro-chloric arid gas, ia deeompesed, has 
based upon this reaction a new industrial process for obtaining phos- 
phorus. Burnt bones, reduced to a fine powder, are mixed with 
wood charcoal in earthen cylinders. When these are raised to a rod 
lioat a current of hydro-chloric acid gas is introduced. The [»ho*- 
ph;bt<3 of lime ia immedialicly docomposed, and chloride of calcium, 
carbonic oxide, hydrogen, and free phosphorus are formed. The last 
is distilled off and condensed. 



IMPEOTED DISINFECTANT. 
M. Agata, of London, baa patented the process of this preparal 
He collects liie common cockle and other shells found on the 
shore, and calcines them in a furnace until they are reduced U) A 
friable condition, and readily broken and powdered. To this powder 
ho adds, first, half the quantity of sulphate of iron, thus prodoeioj^ 
a fine yellow, inodorous powder, resemuling ochre. The material iJ 
inexpensive, and it is quick and economic in its action, as it roqiiirrs 
bnt nlioul one part of the dianfectant to one huudred of the matter 
to be treated. It is more especially intended for all kinds of tuculoiit 
matter, etc.; when used as a disinfectant for urine, about two per 
cent, of common tar ia to be added. 



WniTE GDNPO^TDEE. 
Considerahle attention has been piven of late to this ml 
11. Tohl, a German chemist, in a communication to the Avad< 
Vienna, states that prusaiato of potash SO parts, sugar 93, and «1 
rate of potash 49 parts, make good white gunpowder, lu (ixpltf* 
this powder, 100 parts of it jnoldcd 47.44 of gaseous pi-oducta 
SS.nG solid residue. Ordinarily black cunpowdcr fumishn i. , 
31.38 of pnacous products and G8.00 of soRd residue. Tlio ufBcienc^' 
of gunpowder is measured by tha gisca which nrc produced fWim it 
by exploBion. An equal weight of white gunpowder will produce 
1.C7 tiiui?s llie explosive clTcct of the lilack. la order tu obioia the 
HUW eSCfxt on projuctilcs and in mines, only 60 ports of white 
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der will be required for 100 parts of the common kind. The residue 
of the white being as 81.53 to 68 of the black, it is more cleanly, 
while the heat generated when it is ignited is much lower, and a 
greater number of shots can be fired with it without heating a can- 
non. 

M. Pohl considers that white gunpowder, being more energetic in 
its action than common black powder, approaches more nearly gun- 
cotton for efficiency, and it has the advantage over this substance in 
beinff more easily prepared, keeping for a longer period of time with- 
out diange, and is cheaper. This powder is not only easier of prepa- 
ration than the old, but it may be made in a few hours in great (quanti- 
ties with very simple machinery. M. Pohl states that it is difficult of 
explosion by pressure and percussion ; but Mr. F. Hudson, in a com- 
'mnnication to the London Chemical News, states that he made sev- 
eral samples according to M. Pohl's receipts, and found that when he 
mixed the materials moist, then dried them at 150° Fah., the powder 
was very liable to explode with friction — it was indeed percussion 
powder. This was not the case when they were mixed dry. He 
sajrs : '* A cannon loaded with white gunpowder goes off on the ap- 
^cation of a few drops of sulphuric acid applied at the touch-hole. 
tee prbi>erty of this gunpowder may possibly be applied to some ad- 
vantage in the preparation of bomb-shells for long ranges. These 
shells would not explode until they strike the object, if filled with 
white powder, and contain a small glass vessel with sulphuric acid. 
No explosion of the shell would take place in the air, as is too often 
the case with the ordinary fuse shell." 

ARSENIATED ALCOHOL. 

Arseniated alcohol has been employed by M. Leprieur for the 
preservation of specimens in natural history collections, especially 
insects. The am'mal tissues to be preserved should be plunged into 
the liquor shortly after death, and insects while still living, or after 
suffocation by cmoroform or ether vapor. M. Leprieur, who has suc- 
cessfully employed this method for twelve years, adds that the living 
insect is increased in weight about a fourth afler remaining in the 
liquid twelve hours, and that they retain in their organs quite enough 
arsenious acid to repel the attacks of larvae. 

A METHOD OP SEPARATING NICOTINE PROM THE SMOKE OP 

TOBACCO. 

In order to separate nicotine from tobacco-smoke, M. Ferrier pro- 
poses to furnish pipes and cigar-holders with a tube containing a pc- 
cnliarly-preparea cotton. He hopes by this arrangement to obviate 
the inconveniences and dangers incident to the occasional or habitual 
practice of tobacco-smoking. To prepare the cotton, it is soaked in 
a solution of tannin, and then dried in the air. When the smoker 
draws the air through the bowl of his pipe, or the leaves of his cigar, 
a current of gas and vapor is formed, consisting of air with excess of 
nitrogen, of carbonic acid, and vapor of water, products of the com- 
bustion of the outer layer of the tobacco, and of the emp3rrcumatic 
matter produced from the portions of tobacco adjoining the burning 



212 ANSrUAL OF SOlJfiNTlFlC DISCOYXBT. 

Burfkoe. When these varioiu products come in contact with the pre- 
pared cotton, the latter is moistened by the vuxnr of water, and the 
tannin rettuns the nicotine in chemical combination. Hie disda- 
goished chemist, Cahours, has repeated Ferrier's ezperimenty and 
confirmed his results. Ho is convmced that by the use of the cot- 
ton prepared by M. Ferricr, and removed sufficiently often, tiie jno- 
docts of the combustion and ^stillation of tobacco are entarely 
deprived of nicotine. Barral, without disputing the resoH of Fer- 
rier's experiments, objects that nicotine is not capable of nmtiogwith 
tannin, and that the latter substance is not less iigurions than nieo- 
tinc. The conclusion to be derived from these investigations saeme 
to be, that tobacco-smoke which has passed over prepared cotton is 
not absolutely deprived of its virtue. Besides, it yet remaine to be 
ascertained whether smoke thus deprived of its nicotine would etiU 
have the properties required by the smoker. Sajre Barreswill, it 
would seem that if tobacco were employed only for its smoke, and 
not for the phy8iolo<i^cal effects which the smoke produces, it would 
be easy to substitute for it some inoffensive substance, or even to 
abstain entirely from its use, unless, indeed, the mere mechamcal 
operation of breathing gas through the tube of a pipe, or cigar, is not 
ail the pleasure of smoking, or the odor of tobacco, ande fram its 
special influence, docs not have a sufficient attraction. It is not cfiffi- 
cult to conceive that persons may become habituated to the use of 
tobacco thus deprived of its peculiar qualities, when we remember 
that chicory has become a regular article of consumption, being used 
to make a cofTco which may be truly considered as destitute of all 
virtue. 

CURIOUS FACTS IN RELATION" TO PICRIC ACID. 

Mr. M. Caroy Lea, of Philadelphia, states that the characteristic 
yellow color of picric acid is so powerful that he has found that water 
18 distinctly colored by one- millionth of its weight of the acid. This 
color is also totally destroyed by sulphuric acid of a certain strength, 
without in any way decomposing the acid. 

Water containing one ten-thousandth of picric acid exhibits a 
bright yellow color. With one three-hundred-thousandth the color 
is still distinct, even in a stratum of not over an inch in thickness. 
But in large quantities a millionth gives a distinct color, as above 
mentioned. 

THE EQUIVALENT OP HEAT. 

The mechanical equivalent of heat has been determined by M. 
Julc, of Manchester. He found that one unit of heat, or that quan- 
tity of heat which is necessary for raising the temperature of a 
pound of water one degree centigrade, is equivalent to the mechani- 
cal work by which the same mass of water is raised to 423^ metres, 
or 1389 English feet. When heat produces mechanical power, that 
is, mechanical work, a certain amount of heat is always lost. On the 
other hand, heat can be also produced by mechanical power, namely, 
b^ friction and the concussion of unelastic bodies. You can bring a 
piece of iron into a high temperature, so that it becomes luminous 
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and glowing, by only striking it continuously with a hammer ; here 
mechanical power is converted into heat. If we produce so much 
heat as is necessary for raising the temperature of one pound of water 
by <me d^ree, then we must apply an amount of mechanical work 
equal to raising one pound of water 1380 feet, and lose it for gaining 
again that heat. By these considerations it appears to be proved 
tnaX h&aX cannot be ponderable matter, but a motive power, because 
it 18 converted into motion, or into mechanical power, and can be 
prodnced either by motion or mechanical power. Now, in the steam- 
engine, we find the heat is the origin of the motive-power, but the 
Iieat is produced by burning fuel, and therefore the origin of the mo- 
live-power is to be found in the fuel, that is, in the chemical forces of 
the niel, and in the oxygen with which the fuel combines. 

Tke Sun*a Heat. — According to the hypothesis of La Place, the 
universe was formed by a chaos of nebulous matter, spread out 
through infinite space, this nebulous matter becoming afterwards 
conglomerated and aggregated to solid masses. Great quantities of 
this nebulous matter, possibly from a great distance, fall together, 
and thus their attraction, or the energy of their attraction, was de- 
stroyed, and thus heat must have been produced — heat so great that 
it surpasses all our ideas and all the limits of our imagination. If we 
calculate this quantity of heat, and suppose tliat the sun contained 
the whole of it, and if we suppose that the sun had the same specific 
heat as water, it would be heated to twenty-eight millions of degrees, 
that is, to a temperature surpassing all temperatures we know on 
earth. However, this temperature could not exist at any time in the 
sun, because the heat which was produced by tlie aggregation of the 
masses must also be spent partially by radiation into space. Never- 
theless, the sun is at present hotter than any heated body here on 
olrth, as is shown by toe latest experimonts of KirchhofF and Bunsen 
on the spectrum of the sun, by which it is proved that in his atmos- 

Ehere iron and other metals are contained as vapor, which cannot 
e cliangcd into vapors by any amount of heat on the earth. 
Conversion of Heat into Mechanical Force in the Body, — Dr. 
Edward Smith has instituted researches on the amount of air taken 
into, and of carbonic acid given out, by the lungs of a man while 
4Qing work on the treadmill, and he finds that a most astonisliing in- 
crease of respiration takes place during such work. His experiments 
flowed that^ by going in the treadmill at such a rate that if he went 
H^-hiU at the. same rate he would have risen during one hour 1712 
Ceet, he exhaled five times as much carbonic acid as in the quiet 
^M^ smd ten times as much as in sleeping. The treadmill is the 
bcist method of getting the greatest amount of work from a human 
ioiy. If we go up the declivity of a hill we raise the weight of our 
own body ; in the treadmill the same work is done, only the mill goes 
always aown, and the man on the mill remains in his place. The 
J^qman body, if it be in a reposing state, but not sleeping, consumes 
'40 much oxygen, and bums so much carbon and hydrogen, that dur- 
ing one hour as much heat is produced as would raise the tempera- 
ture of a weight of water equal to the weight of the body 2^ degrees 
Fah., the mechanical equivalent of which is rising 1712 feet; so that 
the amount of mechanical work done in a treadmill is equivalent to 
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the whole amonnt of that which is produced in a qmescent state ; but 
the whole amount of decompontion in the living body is five times as 
great. Of these five quantities one quantity is spent for mechanical 
work, and four-fifths remain in the form of heat. The prodaction of 
heat in the body while doing great mechanical work is notorionSy and 
hence we see how much the decompositions in the body are increased 
thereby. The human body, says Uelmboltz, is a better mechanical 
machine than the steam-engine, only its fuel is more expensive^ for, if 
we take any thermo-dynamic engine, we find that the greatest amount 
of mechanical work which can be gained is an eighth part of the 
equivalent of the chemical force generated by the combustion of the 
fuel, the remaining seven-eighths being lo.st in the form of heat. In 
the human body, on the other hand, one-fiflh of the chemical force is 
spent in doing mechanical work, the other four-fifths remaining as 
heat. — London Chemist, Henri/ Noad, 

ANIMAL HEAT. 

But few subjects have ever proved more rebellions to a satisfactory 
elucidation and explanation than the source of animal heat, Hw 
most eminent physiologists of past as well as of the present age have 
alike exhausted their ingenuity without satisfactory results. Baron 
Liebig, several years since, gave an explanation, that, from its sim- 
plicity and plausibility, acquired pretty general favor ; a lew, how- 
ever, were not satisfied with this theor}', and their objections are 
likely to demolish it altogether. Prof. Draper asserts that ** in every 
insLaaco the production of animal heat is due to oxidation taking 
place in the economy." (Draper's Physiologif^ p. 182.) But where 
oxidation exists, there exists also deoxidation, and the latter is as 
much a cooling as the former is a heating process. We have not 
space nor inclination to review the several theories that have been 

Eroposed to account for the production of animal heat. It may be 
nown to some of our readers that Prof. Bennett Dowler, of New 
Orleans, has for many years entertained peculiar views upon this sub- 
ject. In the New Orleans Medical and Surgical Journal, for May, 
he has an article upon the subject, detailing many experiments per- 
formed by himself bearing upon his views. 

Prof. Draper affirms that " heat depends on the power of the pul- 
monary engine," and says " the absolute temperature will depend 
on the resi)iratory condition." Prof. Dowler opposes this idea, be- 
lieving that animal heat is not dependent upon pulmonary combus- 
tion. We think he has the best of the argument. We have not the 
space to quote his opinions, but will, as concisely as possible, allude 
to a few of his more important arguments. 

On examining the body after death, he finds the lungs lower in 
temperature than many other portions of the body; and, in many 
instances, he has found the heat of the body absolutely to rise for a 
little time after respiration ceases. In pneumonia and consumption, 
though in the former the office of the lungs is obstructed, and m the 
latter much of the lung substance may be destroyed, the heat of the 
body is usually, and perhaps always, above the normal standard. In 
sunstroke 1 he respiratory act is very imperfectly performed, and yet 
it " is the hottest of all diseases." 
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Prof. Dowler objects to the nutritive theory of heat, that cold- 
blooded animals are often voracious eaters, and also that the temper- 
ature of starving animals may be accelerated rather than diminished. 
This is not altogether a new idea; the article Abstinence, of the iVa- 
tional Cyclopaedia (London, 1847), enumerates the caloric manifes- 
tations of the economy during starvation, as follows : " During the 
first two or three days the temperature is natural, subequcntly the 
heat seldom dnks below the natural standard ; finally, the skin be- 
comes intensely hot — delirium, coma, etc." This is not in accord- 
«,nr»o with the statement of Dr. Draper, who says, " A starting ani- 
m.il dies of cold;." or that of Carpenter, who says, " Death by star^ 
vation is really death by cold" M. Savigna was once shipwrecked ; 
many of his companions died of starvation, and he barely escaped the 
same terrible death. He says, and he speaks knowingly, that *^ star- 
vation is accompanied with a burning heat" 

In conclusion, we quote a few passages that show Prof. Dowler's 
views upon the subject of animal heat : " Calorification, like con- 
sciousness, understanding, will, vitality, matter, and mind, is an oiigi- 
nal endowment, inherent in man's constitution, the immediate cause 
of which is no more explicable by chemistry than man's color, size, 
altitude, etc." .... "Vitalism (the vis vitce), or vitality, is 
self-revealed, self^vident, and no more demonstrable by experiment, 
testimony, or reasoning, than consciousness, mind, matter, space, 
duration. If physiology can claim any vital element or principle, 
the generation, with the maintenance, of animal heat, takes prece- 
dence. — Am. Med. Monthly. 

APPABATIJS FOR BESPIRATION AND PERSPIRATION IN TUB 
PHYSIOLOGICAL INSTITUTE OF MUNICH. 

Many methods have been used for determining the quantity of car- 
bonic acid and water excreted by the skin and the lungs ; and most 
interesting results have been obtained by the application of tlie con- 
trivances constmcted by Messrs. Scharling, \ierodt, Valentin and 
Bmmmer, Begnault and Reiset, Edward Smith, and others, with 
which every physiologist and chemist is acquainted. There were, 
however, two objections to be made to all the methods hithcito used 
for researches on man and animals, viz., that their degree of accuracy 
could not be ascertuned by cross-experiments with known quantities 
of carbonic acid, and that man and animals were compelled to res- 
pire durinc the experiments under more or less unusual, troublesome, 
and thererore unnatural, conditions. Professor Fettenkofer has for 
3rcar8 directed his attention to this subject, and has endeavored to as- 
certain how we might accurately determine the quantity of carbonic 
acid mven off by a man breathing and moving freely in the fresh 
air, without the intermedium of any apparatus whatever. The re- 
searches of Messrs. Bischoff and Voit on the nutrition of carnivora 
have shown that the carbonic acid Which escapes through the skin 
and the lungs cannot be correctly calculated from the difference of 
carbon between the ingested food and the ejected urine and faeces, 
regard being had to the weight of the body ; because two unknown 
substances (carbonic acid and water) escape at the same time, and in 
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different proportions, through the skin and the loiigB. It was, there- 
fore, necessary to determine directly one of tho two qniuititieSi aod 
Professor Pettenkofer conceived that this could only be done fay eos- 
ducting a current of air, of known and inyariablo strength, over a 
man, and then determining the addidon of carbonic acid and water 
to this current of air. 

As pattern for such an apparatus, the learned professor took the 
ordinary stove of an apartment. A» long as there is a thorough 
draught in the chimney, no smoke escapes through the joinings and 
the door of tho stove ; but the air passes from without everywhero 
on the stove, in order to ascend the chimney. If an accurate meas- 
urement of the quantity of air moving in the flue which conducts the 
smoke from the stove to the chimney can be made ; and if the cooh 
position of tho air which enters and loaves the stove can bo ascer- 
tained by examining a fraction of it, all conditions are fulfilled which 
are necessary for showing that which, during combustion in the 
stove, is mixed with the current of air. Prof. Pettenkofer now 
thought that it would be the best plan to construct, within a luj^ 
apartment, a small room of sheet iron in place of the stove. Tms 
small room should be of five feet square, and furnished with an iron 
door, with a sky-light and windows. The latter should be cemented 
as air-tight as possible, and the walls and the ceiling shoold be sol- 
dered as air-tight as possible. The door should be furnished with 
movable openings, for rendering possible the entrance of air throiiffh 
other points than on the hinges, according as might be required. On 
the side opposite to the door two openings, one below and the other 
above, should pass by two flues outside of the small room, into a sin- 
gle large flue, in which the air streams toward that part of the ap- 
paratus which serves as a chimney. This part, which should oe 
placed in another room of the house than that in which the iron 
room is, should consist of two sucking cylinders with ventilating 
valves, which should be equally moved, at an ac/ libitum height, bv 
means of a strong clock-work. The falling weight of the clock-work 
should, in proportion as it sinks, be continually woimd up again by 
means of a small steam-engine, so that an ad libitum and invariable 
quantity of air should be kept streaming through the door of the 
iron room towards the sucking cylinders. The air would then not 
be able to arrive in these cylinders before having passed through a 
continually working apparatus for measuring its quantity. A large 
gas-meter, of such dimensions that three thousand cubic feet English 
might be accurately measured with it within the hour, seemed for 
this purpose to be necessary to Prof. Pettenkofer. In order to ex- 
amine a fraction of the air which would enter the openinp;s of the 
door and other crevices that might perhaps exist, and which would 
stream out through the common flue from the apparatus towards the 
gas-meter; and in order to calculate from the obtained difierenccs 
of the water and the carbonic acid that quantity which had been 
added to them within the ap^ratus, two aspirators appeared to be 
necessary, each one of which would suck simultaneously an equal 
proportion of air. The water mixed with the air should then bti ab- 
sorbed by sulphuric acid, and weighed ; the carbonic acid should be 
measured, by sucking the air in fine vesicles through a certain quan- 
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litj of lime-wttter, and bj ascertaining the quantity of causdc lime 
ccmtained in the lime-water, by means of trituration with oxalic acid. 
In order to take a sample of the air which would remain in the iron 
room, a sucking and pressing pump should then be connected with 
the flue, by means of which bottles containing from six to eight litres 
might be filled with air, the carbonic acid of which might be deter- 
mined by adding lime-water to it. The same pump wc^Sd also servo 
for ascertaining, during an experiment, the variations of the carbonic 
acid in the current or air at difTeront times. A contrivance should 
also be added to this, by means of which ad libitum samples of any 
amount could be taken, without cauidag a loss of air for the measure- 
ment of the whole current. This could be done by connecting an 
air-tight bottle with the pump, and completely replacing the air 
originally contained in the bottle with air from the flue, by setting 
tbe pump in motion for some time. The air which would have been 
pressed out of the bottle should then not be allowed to escape into 
the atmosphere, but should again, b^ means of a caoutchouc tube, 
be conducted back to the current which goes towards the gas-meter, 
at such a point, of course, where the measurement of the carbonic 
acid would not be disturbed by it. In order that the current of Bar 
might not carry water by evaporation from the large gas-meter, the 
air should go, previously to entering the gas-meter, tlurough a stand- 
ing cylinder filled with pieces of moistened pumice-stone. Where 
the au* leaves this latter apparatus, a psychrometer should be con- 
nected with the flue, for measuring the temperature and the moisture 
of the air. At the entrance into the gas-meter, a psychrometer and 
several nozzles for tubes should be fitted in, before the pumiccHBtone 
apparatus, in order to allow taking samples of air, etc. 

After Prof. Pettenkofer had communicated this plan to the presi- 
dent of the Academy, Baron von Liebig, and some other coUca^es, 
it was laid before the Technological Committee of that body. This 
Committee made a report on it, m consequence of which Eang Max 
grave four thousand florins out of his private purse for the construc- 
tion o£ such an apparatus of respiration. This is the first machine 
of its kind in which observations may be made under normal condi- 
tions. One may live in it, as in any well-aired apartment ; one may 
take exercise, work, eat, and sleep in it, according to one's custom. 
Food and other things may be taken in and out through a movable 
window in the door of the room without disturbing the experiment, 
just as we may open the door of a stove, in order to poke the fire, 
or to take out the ashes, without having to fear an escape of smoke 
into the room, provided'there is a thorough draught in the chimney. 
Another individual, who is outside of tlus iron room, to control tlie 
experiment, does not, by his respiration, disturb the result in the 
lea»t, for the quantity of carbonic acid contained in the air whicli 
enters the room is continually controlled by one of the two appara- 
tuses, and can therefore be easily subtracted. By means of this in- 
^enioBS contrivance, all probljm3 in vegetable and animal physiology, 
as far as an increase or a diminution of carbonic acid and water m 
tiio air are concerned, may be solved under normal conditions, and 
in such an exact manner as was impossible before. 

19 



218 ANNUAL OF 8CIENTIPIC DISCOVEBT. 



MENTAL LABOB MORE EXHAUSTING THAN PHT8ICAL LABOR. 

Prof. Haoghton, the well-known scientist, of Trinity College, Dub- 
lin, in a recent paper, asserts that a man who labors neither bodilj 
nor mentally, but who merely lives, will excrete, for every poiuid of 
his weight, two grains of urea per diem. Thus, a man weigmnsr 150 
pounds, and engaged in nophysical or mental employment, wifi ex- 
crete 300 grains of urea. Tne urea being the products of the coin- 
pleto decomposition of one of the nitrogenous animal lassoes, it is 
necessary that the man should consume a quantity of fbod capable 
of yielding an amount of nitrogen equivalent to that contained in SOO 
grains of urea. This quantity of food suffices, according to the pnh 
fessor, to keep alive 150 pounds' weight of man, and the work arae 
by the food is termed by the professor opus vitale. In the case of a 
working man of standard ^150 pounds) weight, the amount of motive 
power developed by him is indicated by the quantity of urea elimi- 
nated from his body, which, in the case of hard-workinff laborers, is 
about 400 grains. We find, then, that a man employed in "i^w"fl 
labor, of an unintellcctual character, must employ a quantity of fbod 
sufficient, by its decomposition, to yield 400 grains of nrca, and of 
this quantity of aliment three-fourths are expended in keeping the 
body alive, and the remaining fourth in mechanical work — optis me- 
chanicum. A man engaged in mental labor eliminates a quantity of 
urea varying, according to Prof. Haughton's experiments, from 486 
grains to 510 grmns ; clearly proving that mental work causes a much 
greater waste of tissue than manual labor. 

Professor Ilaughton states that men employed in mere manual 
routine labor require only a vegetable diet, whilst those who are en- 
gaged in pursuits requiring the constant exercise of the intellectual 
faculties must be supplied with food of a better kind. 

INFLUENCE OP THE LABOR OF THE TREADWHBEL OVEB BE8- 
PIRATION AND PULSATION, AND ITS RELATION TO THE 
WASTE OF TUE SYSTEM AND THE DIETARY OP THE 
PRISONERS. 

The following inquiries in reference to the above subject were 
made by Dr. Edward Smith, of England, on his own person, in Oc- 
tober, 1856, at the Coldbath-fields prison. He worked the wheel 
during penods of a quarter of an hour each, with intervening periods 
of rest of a quarter of an hour, in the manner prescribed tor the 
prisoners, and made seven series of observations. The average 
quantity of air breathed during the labor was 2,500 cubic inches per 
minute, at a rate of respiration of twenty-five and a half per min- 
ute, and a depth of respiration varying from 91^ cubic inches to 107 J 
cubic inches. The rate of pulsation varied from 150 to 172 per min- 
ute. During the intervals of rest he sat quietly, and after thirteen 
minutes' rest the rate of respiration varied from fifteen to eighteen 
and a half per minute ; the quantity of air respired from 725 cubic 
inches to 980 cubic inches ; the depth from 48 cubic inches to 53 
cubic inches; and the rate of pulsation from 97 to 120 per minute. 
Before he entered upon the inquiry, he breathed, in tne standing 
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posture, about 600 cnbic inches ])er minute, at a rate of foorteeD per 
minute, and a depth of 43 cubic inches, and the rate of pulsation 
was 75 per minute. Thus, during the exertion, the quantity of air 
inspired was increased two-thirds, the depth of inspiration two and 
a half times, and the rate of pulsation two and a naif times. The 
returns during the period of rest show that the effects of the labor 
had not passed awajjr in a quarter of an hour. Compared with the 
results in the quiet sitting posture, the author stated tnat the effect 
on the respiration was five and a half times, and on pulsation two 
and a half times as great; and taking together the three and three- 
quarters hours of hard labor with a similar period of rest, he proved 
tnat the effect upon the system of the eight hours' labor was equal 
to that of twenty-four hours of those not condemned to hard labor; 
and that, if the whole twenty-four hours were taken together, the ef- 
fect would probably be two-thirds m*eater than that of occupations 
not laborious. He then contrasted those results with others which 
he had obtained for the purposes of comparison. Thus, fast walking, 
at upwards of four miles per hour, caused a rate of respiration of 30 
per minute, a depth of 80 cubic inches, and a total quantity per min- 
ute of 2,400 cubic inches. The rate of pulsation was 130 per minute. 
Asoendmg steps at the rate of speed of the troadwhoel, viz., 640 
yards per hour, caused the rate of respiration to be 22 per minute, 
the depth 90 cubic inches, and total quantity per minute 1,986 cubic 
inches, and a rate of pulsation of 114 per minute. CaiTying 118 
pounds at the rate of three miles per hour induced a rate of respira- 
tion of 24^ times per minute, a depth of 90 cubic inches, and a total 
quantity of 2,141 cubic inches per minute, with a rate of pulsation 
« 189 per minute. Thus the labor of the treadwheel produces 
greater effect upon the respiration than any of these modes of cxer 
tion, while the effect upon pulsation was greater in the last severe 
labor only. The total quantity of air breathed per hour upon the 
treadwheel, if the labor were continuous, would be 150,000 cubic 
inches, as opposed to 27,000 inches in the quiot sitting posture; and 
the wear of the system would, upon the known principles of science, 
be in a somewhat similar proportion. He then proceeds to consider 
the effect of this exertion upon the system, and shows that the 
excessive exercise of the lungs and heart must ultimately lead to 
phthisic, asthma, emphysema, congestion of various organs, and dis- 
ease of the heart; and in persons with diminished vital capacitv 
of the lungs, and weak hearts, the effect must sooner be very sen- 
oos. In reference to food, the author is of opinion that the repara- 
tive (nitrogenous) food, as flesh and bread, is ample, and requires 
revision only in the better distribution of it ; as, for example, the 
removal of two or three ounces of the six ounces of cooked meat 
allowed at the dinner four times per week, to the breakfast, which 
consists only of bread and cocoa. Ue also points out the importance, 
and especially to those who masticate imperfectly, of rendering the 
meat tender, and of allowii^ more time between the meal and the 
return to the hard labor. The great and most serious defect is in 
the respiratory food, since neither fat not sugar is allowed except in 
combination, as in the ox-heads, or in the briskets of beef, and in 
the milk and cocoa. No sugar, lard, suet, bacon, or butter is al* 
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Imred, anr] of voarKi bfwr and aI?oho!kr tiquon are esriided; tkoe, 
TTith stanrh, are almost the sole ankles of resomumj Ibod. & 



dwflLi upm the imperative neceaiCT for an incTESie of &I, both 
in relation to the wants of respiration and to ihe doe d j gfliim af 
Htarchy frxxl; and unrlr^r the pKaeBt s^i^tcm moch find mnst be 
wanted from non-di?eftion. and the sjstcm mast, and often does, d^ 
cn*a(io in weif^ht. He explains the mode of woAing tbe wheel, tlMk 
the lalKir is not only in raising the bodj as the wheel descends, bnt 
in niaintainin;:r it frcrt in opposition to gravity, since the centre of 
p*avity is pnibably external to and in froat of the body. He sbom 
that it im an nnctvcn punishment, the inequality not being that of 
)i;uilt, but of phyBical ronformation and health: that the lesistaiiee 
nili'ivd by the wliccl U not uniform in various prisons, and has been 
li><M«Mi('d at tlic ColiIIjatli-fichhi prizion, and hen^ that the lives of the 
prisoncrH aiv at tho mercy of uneducated en^ncers: that the oU, 
thi* t:ill, and frrl)l«>, t\\<iAKi having unsound teeth and diseased longs 
ami heart, ihost^ not accustomed to slow walking or climbing, and 
till ISO wilh Huiall Imncs and muscles of the back and appcr extrerai- 
tii>H, nuiMt HuHor \hv most; and hence that the puni^unent £dla with 
di lit' rent dc;;n'i*s of severity upon diiTcrcut classes of the conmmmty. 
Tilt* autJKir points out tlic fa-t that weak hearts and lessened ntal 
iMpucily of tlie iuuf^.-t may exist with a fair amount of health, and 
hence would not be neecssarily known to the prisoner, nor, indeed, 
to the sur^jfeon, except on a mmute examination. He expresses Wi 
opiiiittn thit it is a ])iinis^mient unlit for the age, as the discontinii- 
.'imiMif it in in:inv jirisoiis also implies, and certain, if long coutin- 
ui'il. ti» iiuln.e disease aii<l pnmiaturc death ; and not only renders 
the p;'i;oMer a i;pea!er cost to the community whilst in pnsou, by 
jc.i nu ni' the iucri'asiMl (juantity of ibod which the labor demands, 
I'lil •iuliMunuMitly tVinn a premature old ago; and since the labor is 
iinl eiiip!(i\\Ml to meel tlie cost of maintenance of those who fur- 
!u li tin* p.iwiT, it i"» s;) imieh of human flesh and life wa?tcd. The 
{niilmr reii rs in a postsv ript to the fioverumout dietary for piisonera 
I nuilenniiMl tor short perio(Is, and sliows that a system which affords 
iinl\ ImivuI and water, or hread and gruel, for the whole diet, must 
ho t al.uI.u.Ml to injure thi» health of the prisoners, — a S}'stem far more 
rep«»Ki\<» tl>an t lie privati' Avhippiugs which have been proposed and 
oppo«\Ml. 

riii-: iNFLrKXCE of foods. 

In a p.iper recently read lu»tbre the Royal Medical and Chirui^ 
eai Siicieiy. I»y Dr. Kdward Smith, the well-known English physio- 
lo'Mcal chemist, tlu« author stated that the practice of stdministering 
arrow rmtt. or ntluM* tashionahh'. t'oods consisting of starch, with water, 
under the impri^ssion that it was more nutritious and easier of assim- 
ilation than wheat llour, was indefensible; since it did not sustain the 
Altai action to a de;*:ree capaMe of maintaining life, and that nature 
haM not pnnided starch as IihmI altogether apart from nitrogenous 
sulwtauces. He contrasted the action, or rather want of action, of 
Htandi with that of the cereals, and >howed that the latter is nearly 
a.«» great as that of any substances with which we are acquainted. 
Ho drew the di«tinetiuu between an action which increases the 
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amount of Tital power, and that which only tends to prevent 
of vital power, — two circumstances which, in practice, arc com- 
WOdIj confounded, — and showed that bccf-tea, wines, and brandy, 
can act only in the latter mode, while the cereals act in the first- 
named manner. Hence, in cases of prolonged exhaustion, where 
there has long been more waste than supply, the former is not suf- 
ficient, and it is essential that the latter be added or substituted. 
The action of milk is exceedingly analogous to that of the cereals, 
both in extent and duration, and the combination of the two appears 
to be the most perfect kind of food. The cascine is to milk what 
gluten is to bread, and the oil in the milk, with substances (respi- 
ratory excitants) which call it into action, act in a manner qmte 
analogous to the common combination of bread and butter, or of a 
inixtore of fat and lean flesh. The author showed that milk and 
flesh were the best and most natural modes of administering fat, and 
altogether preferable to the administration of separated oils. He re- 
fiarred to the frequent use of skimmed milk in Germany as a medici- 
nal agent, and of sour milk in Greece and America as a part of 
ftod; and explained the action of the former, by its caserne and 
sugar as respiratory excitants ; and that of the latter by the advan- 
tage of admmistering lactic and other acids in that combination in 
the summer season, and at other times, when the blood, by tending 
to nndoe alkalinity, is less capable of carrying on the oxidizing pro- 
cess. He showed that in fevers skimmed mSk. is preferable to new 
milk. 

As fiita lessen the respiratory changes, they ought to be com- 
bined with other articles of food wliich increase their action. The 
author referred to the importance of determining the seasons for the 
administration of both fat and starch, and showed that there is less 
difference in the relative amount of these two substances, used in 
different climates, than has been commonly believed. He attached 
importance to the physical properties of fat, and explained the bene- 
ficial action of that substance when ap])licd to the skin. He thought 
this latter mode of employing fat to be especially fitted for cases of 
debility, with lessened appetite, and pcrspiiing, sof^ skin, in which 
state the waste is always greater than the supply. The beneficial 
action of sugar was insisted upon ; and the love of the French for 
sugar and water was explained by the refreshing coolness, the innoc- 
nousness, and the agreeable flavor of the fresh-made beverage, and 
the great freedom and Hghtness of the respiration which attend its 
action. He thought the ill eflects of su^ar in the healthy system had 
been exaggerated. The action of animal substances in increasing 
the respiratory process, in addition to the supply of plastic material, 
was dwelt upon, and shown to be of great value to the system. 
These are allied to gluten, and some of them probably act as fer- 
ments; and, in illustration, he especially cited cheese, which pro- 
motes asedmilation if taken in small quantity, but is apt to disturb it 
if much is eaten. Tea was shown to cause increased waste, and to 
excite every function of the body, and hence was well fitted to cases 
where there was a superfluity of material in the system, or where 
we otherwise desire to induce a temporary increase in the vital ac- 
tion; but is injurious to those who are under-fed, or in any ease 

19» 
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where there is greater waste than supply. In illustration, the anthor 
cited the increase in the loss of weight in the prisoners at Wakefield 
when tea was added to their fbod. The action of tea has been hithr 
erto misunderstood, but the sagacious observation of Licbig as to iti 
analofjry with the active principle of the bile was much commended. 
He (Dr. Smith) recommended its use instead of spirituous liquors by 
soldiers on march, or otherwise exposed for a lengthened period to 
great heat ; since, by its powerful influence in increasing rcspirstioa 
and the action of the skin, without increasing pulsation, it was par- 
ticularly fitted to counteract the influence of heat in its tendency to 
induce heat-apoplexy, or, as more suitably termed by Mr. Longmore, 
'^ heat-asphyxia ; '* twenty-five grains of tea in a concentrated cold 
infusion, taken every hour or half hour during exposure, would snf- 
fice. For similar reasons, he urgently recommended it as an adjunct 
in the treatment of suspended animation, as from immersion. It has 
a rapid and accumulative action, so that the small and repeated 
doses have much greater effect than larger and more isolatea one& 
It differs from coffee chiefly by increasing the action of the skin, and 
thereby tending to cool the body, and therefore the two substances 
are applicable to different conditions of the system. Ho thought that 
both, and particularly tea, ought to be more commonly used as me- 
dicinal agents. Coffee-leaves he believed to be a valuable febrifuge 
medicine, and one particularly fitted for cases of nervous excitability. 

The author then contrasted the effects of brandy and gin with tea, 
and showed that in all respects they were directly opposed ; but cof- 
fee so far resembled them in action that it lessened the action of the 
skin, and thereby lessened refrigeration. Rum and beer he regarded 
as restoratives, and the combination of rum and milk as the best re- 
storative employed as food; wliilc brandy and gin simply lessen 
waste. He regarded all alcohols as havinf]r their chief influence in 
sustaining the action of the heart, and recommended that they should 
be given in small quantities, and repeated Civery quarter of an hour 
or half hour in urgent cases, so as to accumulate their action, 
rather than allow reaction to follow each dose by pennitting a 
long interval between the doses. He mentioned a case in which he 
gave six bottles of port wine in forty-eight hours, with the effect of 
sustaining the patient's life, and reducing the pulse from one hundred 
and fitly to ninety per minute. He believed that alcohol increased 
the respiratory action indirectly through the nervous system, and 
that in fine old wines and spirits this action is lessened by the vola- 
tile elements, which have a conservative tendency. He particularly 
cited the conservative influence of fine, old port wine, and the dis- 
turbing influence of new and inferior spirits. The primary and sec- 
ondary action of all alcohols, when taken in an amount to affect the 
sensorium, was always felt, and the author described the attendant 
circumstances. 

In conclusion, Dr. Smith stated that dislikes for foods are indica- 
tive of h'sscned action, and that other foods of analogous properties 
should be provided in such cases ; and also that it was prooable that 
at least some kinds of azotized substances are more fitted for the hot 
season, when the chemical changes are greatly reduced, than has 
been heretofore believed. — Med. Times and Gazette. 
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in a juice distinctly acid. Most vegetable acids and dilute mineral 
acids preserve it from change, but it is quickly turned brown by al- 
kaUes. M. Chatin was led to the discovery by observing that certain 
tissues which are always colorless in a fresh plant are regularly col- 
ored brown in old specimens ; and that tissues in process of forma- 
tion, and those which take the most active part in the phenomena of 
vegetation, show the coloration. He supposed, theretore, that the 
nourishing juices of vegetables must contam a principle which is col- 
orless in living tissues, but which, on the death of the organs, and 
from other causes, undergoes a change indicated by the alteration 
of the color, and is the exclusive cause of the brown appearance of 
autumnal and dead leaves in general. A, after itiias turned brown, 
may be extracted from autumn leaves by treating them with a mix- 
ture of ether and water, the former of which will dissolve the green 
matter and the latter the brown, but the author does not tell us how 
we may separate the original colorless A. 

AGEICULTURAL EMPLOYMENT OF NODULES OF PHOSPHATE 

OF LIME. 

In the opinion of M. Boblique, the inefficacy of native calcareous 
phosphates can, in numerous instances, be traced to two principal 
causes : — 

1. To the great cohesion of this substance, which renders assimila- 
tion very difficult when it is determined only by natural agents. An 
attempt has been made to remedy this disadvantage by treating the 
nodules with powerful mineral acids, but this is a costly method, and 
might perhaps prove injurious to those lands which do not contain a 
snmcient quantity of bases in a condition to saturate the excess of 
acid employed to effect the solution of the calcareous phosphate. 

2. To the absence of soluble silica. Now, silica is as indispensa- 
ble to Qereals as phosphoric acid ; it forms their skeleton, and to its 
absence is justly attributed the contingency called " versement." If 
the soil contains an insufficient quantity of assimilable silica, the stalk 
does not acquire the properties necessary for a good harvest, and the 
phosphates added to the soil, under these circumstances, arc useless. 
These considerations have guided me in devising some means to 
insure the useful employment of the nodules. 

Pulverized nodules are mixed with fifty per cent, of their weight 
of sea salt. This mixture is exposed, in a furnace or cylinder, in a 
current of steam, to a temperature a little below redness. 

If, as is sometimes the case, the nodules do not contain a suffi- 
ciency of silica, the deficiency must bo made up previous to the opera- 
tion. The reaction of silica on chloride of sodium in contact with 
the vapor of water is well known, resulting in the formation of sili- 
cate of soda and hydrochloric acid. In this special case the latter 
acts on the phosphate of lime, from which it takes two equivalents of 
lime, and gives rise to chloride of calcium and biphosphate of lime. 
However, all the phosphoric acid does not combine with the lime ; it 
sometimes forms a considerable quantity of phosphate of soda. It is 
thought that this latter product is chiefiy owing to the decomposition 
of i&Bphate of iron. All this metal, in £act^ is found in the state of 
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He (Ur. Smith) recommended its use instead of Bpirituoas liqDO 
Botdiera on march, or othonrise expnacd for a, lengthened ;: ~ ' 
great heat ; since, by its powerful mduenue in in(}rc(uing r~ 
and the action of the abin, without increasing pulsation, it 
licularlT fitted to (.ounteraet the injluenco of heat in its lender 
induce heat-apoplexy, or, aa moni suitably termed by Mr. T^ujcn 
"heat-asphyxia;" twenty-fiye grains of tea in a toncenti 
infusion, taJcen every hour or half hour during exposure, « 
fice. For similar reasons, he urgently recommended it aa a 
in the treatment of suspended animation, as from immcr^oi 
a rapid and accumulatire action, so that the nmall and t 
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are applicable to different conditions of the system. He tbougl 
both, aud particularly tea, ousht to be more commonly naed c 
dicinal agents. Cofiee-leaves he believed to be a valuable febnl 
medicine, and one particularly fitted for cases of nervous escitabil 
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and showed that in all resjiects thoy were directly oppowd ; I 
fee so tar resembled them in action tbat it lessened the action 
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long interval between the doses. He mentioned a case in wf ' ' 
gave six bottles of port wine in forty-eight hours, with the ei 
sustaining the patient's life, and rcduciii'^ the piilite from one h. 
and fifly to ninety per minute. Ho believed thataleoligl inc 
the respiratory acbon indirectly through the nervous systCBi, I 
that in fine old wines and sfMrita tbia action is le^ened by Ihti ft 
tile elements, which have a conservative tendency. He partienbH 
cited the conservative influence of fine, old port wine, and the 4 
turbing influence of new and inferior spirits. The primary knd i 
ondary action of all alcohols, when taken in an amount to Mflix-t * 
s always felt, and the author described the Bttoiit 



In conclusion, Dr. Smith stated that dislikes for foods arc lad] 
live of lessened action, and that other foods of analogous 
should be provided in such cases ; and also that it was proba 
at least some kinds of azotized substances arc more Gtleil for tl 
season, when the ehemieal changes are greatly reduced, iba 
been heretofore believed. — Med. Times and Gazette. 
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in a juice distinctly acid. Most vegetable acids and dilute mineral 
acids preserve it from change, but it is quickly turned brown by al- 
kalies^ M. Chatin was led to the discovery by observing that certain 
tissues which are always colorless in a fresh plant are regularly col- 
ored brown in old specimens ; and that tissues in process of forma- 
tion, and those which take the most active part in the phenomena of 
vegetation, show the coloration. He supposed, therctorc, that the 
nourishing juices of vegetables must contam a principle which is col- 
orless in living tissues, but which, on the death of the organs, and 
from other causes, undergoes a change indicated by the alteration 
of the color, and is the exclusive cause of the brown appearance of 
autmnnal and dead leaves in general. A, after itiias turned brown, 
may be extracted from autumn leaves by treating them vrith a mix- 
ture of ether and water, the former of which will dissolve the green 
matter and the latter the brown, but the author does not tell us how 
we may separate the original colorless A. 

AGSICULTITBAL EMPLOYMENT OF NODULES OF PHOSPHATB 

OF LIME. 

In the opinion of M. Boblique, the inefHcacy of native calcareous 
phosphates can, in numerous instances, be traced to two principal 
causes : — 

1. To the great cohesion of this substance, which renders assimila- 
tion very difficult when it is determined only by natural agents. An 
attempt has been made to remedy this disadvantage by treating the 
nodules with powerful mineral acids, but this is a costly method, and 
nnght perhaps prove injurious to those lands which do not contain a 
sufficient quantity of bases in a condition to saturate the excess of 
acid employed to effect the solution of the calcareous phosphate. 

2. To the absence of soluble silica. Now, silica is as indispensa- 
ble to Qereals as phosphoric acid ; it forms their skeleton, and to its 
absence is justly attributed the contingency called " vehement." If 
the soil contains an insufficient quantity of assimilable silica, the stalk 
does not acquire the properties necessary for a good harvest, and the 
phosphates added to the soil, under these circumstances, arc useless. 
These considerations have guided me in devising some means to 
insure the useful employment of the nodules. 

Pulverized nodules are mixed with fifty per cent, of their weight 
of sea salt. This mixture is exposed, in a furnace or cylinder, in a 
current of steam, to a temperature a little below redness. 

If, as is sometimes the case, the nodules do not contain a suffi- 
ciency of silica, the deficiency must be made up previous to the opera- 
tion. The reaction of silica on chloride of sodium in contact with 
the vapor of water is well known, resulting in the formation of sili- 
cate or soda and hydrochloric acid. In this special case the latter 
acts on the phosphate of lime, from which it takes two equivalents of 
lime, and gives rise to chloride of calcium and biphosphate of lime. 
However, all the phosphoric acid does not combine with the lime ; it 
sometimes forms a considerable quantity of phosphate of soda. It is 
thought that this latter product is chiefly owing to the decomposition 
of phosphate of iron. All this metal, in fact^ is found in the state of 



226 ANNUAL OF SCIENTIFIO DISCOYEBT. 

• 

sesqnioxide, ciystallized in spangles, as has been for a long tune 
established in calcinins sulphate of iron with chloride of sodium. 

The same process thus furnishes both silicates and phosphatcfl in 
the dry state without excess of acid, which readily yield to plants not 
only silica and phosphoric acid, but also a considerable quantity of 
alkali. — Comptes Rendus, Chem. News, 

LIME IN AGBICULTUBE. 

In a paper lately read by Boussingault before the Paris Academy 
of Sciences, he stated that lime introduced in an arable soil yery 
quickly set-s at liberty a certain quantity of azote in the state of am- 
monia. The elements of the ammonia were before united in insolu- 
ble combinations not assimilable by plants, but the action of the lima 
sets them free, and thus peimits a part of the capital buried in the 
soil to be utilized for the next crop. Boussingault thinks that cer- 
tain mineral matters, such as potash and silica, may be liberated in 
the soil by the lime ; that other substances injurious to plants are 
destroyed or modified by the same agent, and that to these effects is 
added besides a physical action, changing the constitution of the land. 
The action of lime is thus excessively complex, and its good cficcts 
can only be explained by studying attentively the special circumstan- 
ces under which they are produced. 

PRESENCE OF PHOSPHORIC ACID IN THE IGNEOUS BOCKS. 

BY JAMES SCIIIEL. 

Descending from the Sierra Nevada into the plains of the Sacra- 
mento River, by the route wliich leads along Black Bute, we meet, 
west of the Bute, with a phosphoritie trachyte crumbling into pieces 
and covering the surface for many miles. As there is hardly a trace 
of organic substance to be discovered in the soil from whijh a luxu- 
riant vegetation is springing, it was to be expected that the i*OL»k 
contained ])hosphoric aeid.^ This an analysis showed ;o be the case. 
The phosphoric acid is contained in the precipitate obtained by am- 
monia after a pulverized portion of the roik has been disintegrated 
by fluohydric acid, lieatod and dissolved in chlorhydric acid. The 
washed precipitate is dissolved in a small quantity of hot chlorhydric 
acid, much tartaric acid and some sulphate of magnesia added, and 
then the phosphoric acid precipitated with an excess of ammonia; the 
crystals ot* the phosphate are formed immediately. The amount of 
phosphoric acid contained in the rock was thus found to be 0.2G per 
cent., corresponding to 0.78 per cent, of phosphate of lime. — SillU 
man's Journal. 

SOME POINTS IN CONNECTION WITH THE EXHAUSTION OP 

SOILS. 

The following is an abstract of a paper on the above subject read 
at the meeting of the British Association, 1861, by Messrs. Lawes 
and Gilbert, the well-known agriculturists : — 

1 FownoB ( Prize Essay, 1845) demonstrated the general presence of phosphorie 
acid in crystalline rocks. — Ed. 
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Hie question of the exhaustion of soils is one of peculiar interest 
at the present time, not only on account of the great attention now 
paid to the waste of manuring matters discharged into our rivers in 
the form of town sewage, but also from the fact that Baron Liebig 
bas recently maintained that our soils were suffering progressive ex- 
haustion from this cause, and predicts certain, though it may be dis- 
tant, ruin to the taation if om* modes of procedure oe persevered in. 
The question was one of chemical facts ; and the authors had it in 
view to treat it much more comprehensively than they w^re enabled 
to do on the present occasion. They proposed, by way of illustra- 
tion, to bring forward one special case or progressive exhaustion, 
occurring in the course of their own investigations, and then to con- 
trast the conditions of that result with those of ordinary agriculture. 
They had grown wheat for eighteen years consecutively on the same 
hud, both without manure and with different constituents of manure, 
and they had determined the amounts of the different mineral con- 
stituents taken off from eiich plot. Numerous tables of the results 
were exhibited. The variation in the composition of the ash of both 
grain and straw, dependent on variation of season, was first pointed 
out. Reverting to the main subject of inquiry, it appeared that 
when ammoniacal salts were used alone, year after year, on the same 
land, the composition of the ash of both grain and straw showed an 
appreciable decline in the amount of phosphoric acid, and that of the 
straw a considerable reduction in the p,ercentage of silica. The av- 
erage yield of mineral constituents was very much increased by the 
use of anunoniacal salts, much more so than when a liberal supply of 
mineral Constituents alone was used. But in neither of these cases 
was there anything like the yield of mineral constituents that was 
obtained when the ammoniacal salts and mineral manures were used 
together, or when farm-yard manure was employed. The greatest 
deficiency indicated was in the silica and the phosphoric acid ; and 
next in-order came potash and magnesia. The exhaustion here ap- 
parent was, however, not lo be wondered at, when it was considered 
that in these experiments, in which both corn and straw had been 
annually removed without the usual periodic returns of farm-yard 
manure, there had been taken from the land, by the use of ammonia- 
cal salts alone, for sixteen years, as much silica as would require Com 
hundred years, and as much phosphoric acid as would require thirty- 
two years, and as much potash as would require eighty-two years 
of oitiinary rotation with home manuring, and sellin? only corn and 
meat, to remove. Again, in the experiments of the Rev. Mr. 
Smith, of Lais-Weedon, on the growth of wheat year af^er year on 
the same land, the authors estimated that he annually took from 
each acre about seven times as much potash, about three and a half 
times as much phosphoric acid, and about thirty-seven times as much 
silica, as the ordinary course of practice would do ; and yet, afler 
some fifteen years, his crops were said to be not at all failing. The 
authors did not recommend such practice as that quoted either from 
their owli or Mr. Smith's experiments; but the instances given 
shdwed the capabilities of certain soils ; and in one case the condi- 
tions under wnich the point of comparative exhaustion had been 
reached. It was of course impossible to state the limits of the capa* 
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InUtr of soils generally, so infinitely varied was tbeir campoatioiii 
but it would be useful to give an illustration on this poinL Taking 
the average of forty-two analyses of fourteen soils, of very varioos 
descriptions, it was estimated that it would require, of ordinary rota- 
tion with home manuring, and selling only corn and meat, about two 
thousand years to exhaust the {joti^h, about one thousand years to 
exhaust the phosphoric acid, and about six thousand years to exhamt 
the silica, found to be soluble in dilute hvdrochloric acid, reckoning 
the soil to be one foot deep. Many soils doubtless had a composition 
inferior to that here supposed. In a large proportion, however, the 
amounts of the constituents assumed to be soluble in dilute acid would 
probably be available for plants before the expiration of ^e periods 
mentioned ; whilst in a large proportion there would still bo further 
stores eventually available, within a greater or less depth from the 
surface. But in practice the exhaustion was really by no means so 
great as supposed in the above illustrations. Where there was no 
import of cattle food, or artificial (as town) manures, the sale of min- 
eral constituents in corn and meat would be much less than were 
taken in the authors' estimates. Those amounts of exports from the 
farm could only be reached when cattle food, or direct manures, were 
purchased by the farmer ; and wherever these courses were pursued 
judiciously, there was always much more phosphoric acid (the most 
easily-exhausted constituent) brought upon the land than could bo 
exported in the increase of produce obtained. In such cases, in 
many soils, potash was more likely to become deficient. Then, a^ain, 
a not inconsiilL'rable portion of the refuse of our towns was derived 
from imported fodl, or otlier matters not obtained from our own cul- 
tivated lund; whil.-t by no means tho whole of it reached the sewers, 
and tlieiKc our rivers. In ('on.lusion, whilst the authors l>clievod 
that moJern practices did not tend to exhaustion in anything like the 
degree thut had bein supi)05cd by rome, they would nevertheless in- 
sist upon the importance of applyinfj to agricultural purposes as much 
as possi!)le of the valuable manuring matters of our towns. It was at 
the s'lmj time certain that if these, were to be diluted with water in 
tlie degree recognized under the present system, they could then, un- 
less in exceptional cases, be only applicable on the large scale to grass 
land ; and, so far as tliis was the case, they would, of course, not di- 
rectly contribute to the restoration to the land under tillage of the 
mineral constituents sent from it in its produce of com and meat. 

EXTRACTION OP BUTTER. 

We herewith give the results of a series of experiments made by 
M. Barral, on the above subject, as reported in " Cosmos " (Paris). 
The time required for the formation of butter varies considerably 
with the temperature. At 53° Fah., about ten times more time is 
required than at 68° ; at 86° the time needed is about one-half less 
than at 68°. Another remarkable fact is, that when the temperature 
of the churning is too elevated, the yield of butter diminishes very 
consi«h»rably. Tlie most suitable temperature when milk is operated 
on is between 61° and 68°. The loss is much less when cream is 
churned instead of milk. The most suitable temperatui'e for obtain- 
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ing from cream the greatest amount of butter in the shortest possible 
time is between 57^ and 60°. With the same apparatus, by varying 
the temperature, the duration of the operation may be varied in the 
proportioii of ten to one, while very variable amounts of butter are 
proauced. 

SOIL ANALYSIS. 

In a review of the agricultural chemistry of the Geological Sur- 
Teys of Kentucky and Arkansas, communicated to SUliman*$ Journal 
(Sept, 1861), by Prof. S. W. Johnson, the author makes the follow- 
ing, common-sense observations on the general value of soil analyses 
to f^ricultural science, lie says : — 

XiiBXf^ ago, following the teathcrs of agricultural chenustry in this 
country and England, we believed that soil-analyses were ailapted 
to be c« exceeding use to farmers. Having practised analytical chem- 
istry sufficiently to undertake the work, we proceeded, when on a 
racation visit, to collect some farm soils for the purpose of applying 
our skill and knowledge. On putting down the spade and post-auger 
into the drift overlying the lowest Silurian of Northern New York, 
we were at once struck with the difficulty of procuring an average 
specimen. The soil, for a depth varying from two to six inches, 
was quite fine, but below that depth largely mixed with ^avel. On 
comparing difiercnt samples taken from a small area, it was plain 
that the soil was not a fib subject for analysis. The relative quanti- 
ties of organic matter, as indicated bv the color of the surface of 
small stones — some quartz and granitic, others slate and limestone 
of several geological members — were astonishingly variable. Here 
we found the soil sandy, there it was clay. To take a sample from 
one place was to do obvious injustice to the sixty-acre field. To take 
it from a dozen places would not render the selection of a fair sample 
any more certain. Then, as to depth, was it proper to go down six 
inches, one foot, or how fair ? Had the field been a bed of iron ore, 
assays of a dozen samples taken from dificrent parts would have indi- 
cated very satisfactorily the general value of the deposit, would have 
served as data for buying and selling the property, because the worth 
of an unworked bed of such ore depends less upou its content of iron 
than upon external circumstances which affi;ct the extracting of the 
metaL Had the field been covered with rich-dressed copper ore to 
the depth of six inches, it would have been necessary to divide it up 
into small parcels of a few tons, average these carefully, and as care- 
fully assay each one. No one would risk purchasing a hundred thou- 
sand tons of copper ore on the analysis of one or of a dozen samples, 
because it is impracticable to intermix or average such a mass of ma- 
terial as that a dozen samples shall accurately represent it. 

We hold it, therefore, as the first objection to soil analysis that to 
procure a specimen which accurately and certainly represents a field 
or district, is practically impossible in a majority of cases, and, if 
posaibUf requires a series of analyses to prove the fact. This argu- 
ment applies with the greater force when we consider how small a 
proportion of the ingredients of a soil are of any immediate use in 
feeoing crops. The reidly active nutrient matters of a soil are not 
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reckoned by per cents nor by tenths of per cents, bat by the minntoii 
fractions. 

A heavy crop of thirty-seven bushels of wheat, gnun and straw 
included, removes from an acre of land but three bundred poaodi 
total j)f mineral matters ; and the annual removal of the heavieik 
crop of wheat from a soil for one hundred years diminishes its min- 
eral matters by less than 0.4 per cent If, then, in the selection of a 
sample, the average composition is departed from to the amount of 
foufr parts in one thousand, the analysis may represent the soil by the 
value of three thousand seven hundred bu^els of wheat per acre, or 
by what represents, so far as mineral ingredients can, the fertility of 
a century. 

What fi'eaks and accidents is not the soil analyst the sport of? A 
bird, squirrel, or do^, relieving nature at the spot where he pollecta 
liis sample, innocently magnifies the phosphoric acid or alkalies of the 
surrounding acres a hundred fold. The soil gathered toward the end 
of a lon<^ rain, whereby its soluble matters are carried deep into the 
subsoil, is declared poor, by analysis, whereas, if taken after a fort- 
night of drought, it might appear extraordinarily fertile. Boussinganlt 
found in his rich garden-soil in June, during wet weather, O.(i00S4 
per cent, of nitric acid. In the following September, afler a period 
of dryness, it contained 0.0093 per cent., or twenty-seven times as 
much as in June. Tliis ingredient is indeed more liable to fluctua- 
tion in amount than any other, both because it is formed in the sml, 
and because it is not subject to the absorbent action wliich the soil 
excrcisos over most other of its soluble constituents ; but the same 
variation occurs amonjj the other iu<?redients accordlnjj to the direc- 
turn of the capillary movement of tlie soil-water, though in less de- 
gree. 

Independently, however, of all considerations and calculations 
like the above, we have proof — evidence at least that supports these 
considerations, and has never been publicly refuted — that it is prac- 
tically impossil>le to obtain average specimens of the soil. I refer to 
investijjations made as louf' ai^o as 1846-9, under the direction of the 
Prussian Lnndes Oekonomie Collegium^ and reported by the distin- 
guished Magnus. The account of these experiments is given in de- 
tail in Erdman's Journal fiir Praktische Chemie^ vol. xlviii. 

Landes Oekonomie Collegium at that time carried on systematic 
experiments in agriculture at fourteen distinct stations scattered 
through the Prussian domain. The trials which we now speak of 
were made for the ostensible purpose of studying the exhaustion of 
the soil by cropping. The plan was to analyze the fourteen soils, 
the history of which for years previous was accurately known, then 
crop them with rape until " exhausted," then compare together the 
original composition of the soils with their composition after exhaus- 
tion, taking into account as well the composition of the crops re- 
moved. The research began with collecting and analyzing the soils. 
In order to meet, as far as possible, the difficulties of securing aver- 
ajje specimens, equal portions of the soil of each field were taken 
with the spade at ten or twelve different points, and thoroughly 
intermixed ; of each sample, three separate portions were analyzed, 
in most cases by different operators, who in many instances were the 
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most G^stangaished chemists of Germany. T|}cy were made accord- 
ing to a prescribed scheme, and, that there should be no reason to 
slight the work, the labor was paid for. It is true that analytical 
chemistry was not so advanced in 1846 as now. It is true that the 
methods then practised for estimating phosphoric acid and some 
other substances were not as perfect as they now are ; but for the 
most part the analyses tlien made are as accurate as they could be 
executed to-day. It cannot be supposed for a moment that analysts 
like Rammelsberg, Genth, Enop, Varrentrap, etc. etc., would by 
fiuilt of method or by carelessness return anything but results that 
were accurate, as far as it was possible to make them such. 

A tabulation of the results, however, shows that the different deter- 
minations disagree to such an extent as to make it the sheerest folly 
to base any csdculation of the value of the soil upon analysis. Some 
of the analyses agree sufficiently to show that accordant results are 
possible if uniform material be taken ; but the grand result of the 
investigation is that the difficulties of getting a uniform material are 
exceedingly great. Again, we must remember that in the investiga- 
tions in <]|uestion, the three examinations of each soil were made 
npon portions of one carefully mixed sample. What would have 
been the result had each chemist received a sample collected sepa- 
rately from, all the others, and from different parts of the field 1 

Again, the chemical analysis of soil reveals nothing as to its te- 
nacity or lightness, its porosity or retentivcness for water, yet these 
physical and mechanical conditions, more than an3rthing else, deter- 
mine the adaptation of a soil for any particular crop. The best grass 
lands are not the best wheat lands ; and although it would scarcely 
be questioned that wheat requires a richer soil than grass in order to 
produce an average crop, and although, as wo know, it often hap- 
pens that many successive hay crops may bo removed from a meadow 
without sensible diminution of the yield, while uninteriTipted crop- 
ping with wheat nearly always reduces the capacity of the soil in a 
Tery few years below a profitable point ; yet each average hay crop 
removes from a field more of every ingredient of vegetation than the 
firain and straw together of an average harvest of wheat. Such at 
least is the testimony borne by the most recent and trustworthy data. 

Twelve or thirteen years ago. Dr. Anderson, in his capacity of 
chemist to the Highland and Agricultural Society of Scotland, had 
occasion to investigate two soils which had become "clover-sick," 
and he caused them, together with similar adjacent soils which still 

Srodueed clover, to bo most minutely analyzed. Without ropro- 
ucing his figures, which may be found in the Trans, of the High- 
land and Ag. Soc, for 1849-51, p. 204, we will merely quote some 
of the remarks which accompany the analyses : " The results of these 
analyses are certainly of an unexpected character, and appear to me 
to indicate that, in this instance, tiie failure of the clover cannot have 
been dependent upon the chemical constitution of the soil. In both 
cases the results of the analyses of each pair do not present a greater 
difference than would be obtained from the analyses of two portions 
of soil from different parts of any field." 

Very recently, M. Stoeckhardt has published an account of several 
^ doverHnck " soils from Schlanstaedt, which reveal to analysb a 
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greater content of every nutritive mineral ingredient, botli solnUe in 
water and in acids, than exists in another 8(nl from Frankestein 
which produ(;e3 clover and wheat as well. What proves beyond a 
doubt that the inability of these soils to peld clover depends upon 
something besides their chemical constitution, is the fact that lucerne 
and esparsetto still flourish upon them admirably, and, further, clover 
itself, if sown with one of these last-mentioned crops, succeeds veiy 
well. 

A great truth in agriculture is this: each kind of agricultim] 
plant requires that its seeds be surrounded with certain condidons 
in order that they may germinate readily and healthfully, so that 
when the mother cotyledons are exhausted, the young plants shall 
attack the stores of food in the soil with that vigor which is needM 
in order to appropriate them without hindrance. 

The fact tnat winter wheat is more delicate and fastidious in iti 
infancy than most other crops, is perhaps the main reason why it 
does not succeed well on many good lands, and why it cannot be 
continuously produced from the same soil year afler year. It is a 
matter of experience that wheat requires a rather firm seed-bed: 
bcansi' oats, and mangold-wiu*zel approach wheat in their reqiure- 
mcnts, while barley, peas, and turnips are best suited in a light tilth. 
On the other hand, climate, weather, and tillage so influence the 
character of the soil, that even on light lands wheat may find all the 
conditions of its growth. The bed which is produced by inverting a 
clover sod, and allowinnr it to be consolidated by time and rains, or 
by passing a heavy roller over it, is eminently adapted to wheat, 
even on a rather light soil. 

The fact that, in the cases given above from Stoeckhardt, clover 
succeeded when sown with lucerne or esparsette, would indicate that 
possibly the (londition of the seed-bed was the cause of failure. 

These and other facts, whi(!h might be adduced to almost any ex- 
tent, indicate sufficiently that chemical analysis alone, even if we 
admit its full nicety and accuracy, can at the best furnish us with a 
knowledge of but a few of many conditions which must cooperate in 
profitable agricultural production, and as a conseciuence its part in 
guiding the farmer is but very subordhiate. Taking into the account 
its evident uncertainty and clumsiness when applied to estimating 
the minute quantities which afTeot vegetable growth, the part it can 
play becomes still more subordinate — we hesitate not to say, insig- 
nificant. 

As we write, a fragment from a scientific journal brings to our 
notice a discovery which, if real, strengthens our views in an unex- 
pected manner. It is well known that iodine is so immensely diluted 
m sea-"\vater — the soil of marine plants — that none of our tests, 
though they are among the most delicate, serve to detect it directly, 
and it is doubtful if it has been detected even in the highly-concen- 
trated mother liquors which remain after separating the crystallizable 
salts, yet the fuci find and accumulate it, and wo must grant that it 
is present there for them, in sufEcient (juantity. 

Again, Prince Salm Ilorstmar, several years since, in his admirable 
researches on the influence of the individual mineral ingredients of 
plants on the development of oats and barley, found that he could 
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B0t, hy KBj jpoBBibility, cxdade chlorine from his experimental 
plmitB. ]ffis Boils and pots, the salts and water he fed his plants with, 
were so porified that ne could not detect this clement in them, and 
yet he inyariably discovered it in the ashes of the plants. So, too, 
he found titanic acid in the produce grown on the most carefully 
purified sdils. Now, it is mentioned in the Chemical News that he 
finds a /eu> hundredths of lithium are indispensable to the ripening 
of barley. This element 6unsen has but recently shown to be every- 
where watribated, yet it has hitherto been entirely unnoticed in all 
soil and plant analyses, because of its occurrence in almost infinitesi- 
mal i][iiantity. 

It most be well borne in nund that Agriculture herself — so- 
caUcd Practice — is able of her own resources to judge somewhat of 
the value of soils, is able to know if a soil be fertile or poor, is able 
to pironounce upon its adaptation to crops, and can to a certain ex- 
tent decide what is a good manure for this or that field. 

We are free to assert that the knowledge which is now to be gath- 
ered from experience is able, in ninety-nine cases out of one hundred, 
to give a more truthful verdict as to the capacity o£ a soil than any 
amoont of analysis, chemical, mechanical, or otherwise, can do. We 
would jrive more for the opinion of an old, intclli^nt farmer than for 
that of the most skilled chemist in most questions connected with 
iorming. Doubtless the farmer would make some blunders from 
which ehemistry might save him, but the chemist would be likely to 
do more violence to agriculture than the farmer would to chemistry. 

By these statements, which ma^, but should not, surprise s(»ne of 
oar scientific friends, wo merely intend to express an opinion as to 
the present relative position towards agriculture of those who regard 
the art from a chemical, and those who see it from an experimental, 
point of view. 

We have great faith that chemistry and that chemical analysis 
have done and are to do a work for agriculture that shall la^ that 
venerable art under everlasting obligations to the youthful science ; 
but not by soil analysis alone or mainly is this to bo achieved. We 
do not assert that soil analysis is worthless ; we believe that the prob- 
abilities of its uselessness in direct application to practice are so 
great that we could rarely base any operations on it alone, and yet it 
may in many cas^ promote science and give us data for conclusions 
that are of practical use. But for these purposes it must form part 
of a system of observations and trials, must be a step in some re- 
search, must stand not as the index to a barren fact, but as the rev- 
elator of fruitful ideas. 

To study the soil in the hope of benefitting agriculture, we must 
regard all its relations to the plant. We must examine it not merely 
from those points of view which theoretical chemistry suggests, but 
especially from those which a knowledge of practical agriculturo fur- 
nishes. This is becoming more and more the habit of agricultural 
chemists, and the results are of the- happiest kind. 

Let us remember what Boussingault has said as the summing up of 
his protracted experience and study : — 

*' At an epoch not far distant it was believed that a strict connec- 
tion existed between the composition and the quality of arable soiL 

20« 
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Numerous analyses shortly modified tUis opinion as too positiye. ThA 
sagacious Sehiiblcr even sought to proye, in a research that has be- 
come classic f that the fertility of a soil depends more upon its physical 
properties, its state of aggregation, power of absorption, etc^ tba 
upon its chemical constitution. 

*^ The pbysic^il properties, in my opinion, do not enable ns, mm 
than the chemical composition, to pronounce upon the degree of &^ 
tility of the soil. To decide this point with some measure c^ certunty, 
it is indispensable to haye recourse to direct obseryation ; it is neces- 
sary to cultiyate a plant in the soil, and ascertain with what yigorit 
develops there; the analysis of the plant afterward interyenes me- 
fuUy, to indicate the kind and quantity of the elements that have 
been assimilated." 

There has been much progress made in our knowledge of the sml 
during the last ten years. This adyance has not consisted in reyeal- 
ing to us the presence of new elements, lithia perhaps excepted, 
nor in fixing with any more certainty the quantitatiye limits which 
separate barrenness from fertility ; it has not shown what is the cooh 
position of a silurian or a sub-carboniferous, a drift, or a tertiary soil; 
it has not defined the soil adapted to wheat, or that productiye of 
clover; it has not indicated the manures which this or that soil 
needs ; but, content with the fact that all soils which naturally sup* 
]K)rt vegetation contain the elements of yegetation, it has sought 
to ascertain in what forms these elements are assimilable, how they 
may be made available, what changes or reactions in the soil affect 
its ])rotliictiveness, how fertilizers act indirectly (their influence 
olh'ii having no relation to any supposable direct action), how the 
soil afre(;t9 the life of the plant otherwise than by feeding it, etc. etc. 

We arci approaching, in fact, by slow degrees, to an understanding 
of the pliysiologioal significance of the soil, — a grand result to which 
chemistry and physics cooperate. 

GUANO. 

We derive the following items respecting this important manure 
from an interesting paper recently presented to the French Academy 
of Sciences by M. Boussingault. The deposits of guano (Jiuano de 
pnjoro) extend from tlie 2d to the 21st degree south latitude along 
the coast of Peru. Those which lie beyond these limits are much 
poorer in ammoniacal compounds than the former, and arc not, 
therefore, equal to them in value. Guano is generally found de|)OS- 
ited on small promontories or on cliffs ; it fills up crevices, and is in 
general to be ibund in those places where the birds seek shelter. 
The rocks of this part of the coast consist of granite, gneiss, syenite, 
and porpliyritic syenite ; the guano which covers them generally exists 
in horizontal lavers ; but sometimes the latter have a strong mclina- 
tion, as at Chipana, for instance, where they are nearly vertical. 
The guano deposits are generally covered with an agglomeration 
of sand and saline substance, called ealiche, which the laborers first 
remove before they begin their attacks on the guano. In some 
places, as at Pabellon de Pica and at Punta Grande, the deposits lie 
uudcr a mass of sand descending from the neighboring mountain ; and 
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on this subject an observatioh made by M. F. de Bivero is extremely 
curious. At the places above mentioned the lowest guano deposits 
are covered with a stratum of old alluvial soil ; then comes another 
layer of guano, and then a stratum of modem alluvial soil. To un- 
derstand the importance of this fact, our readers must keep in mind 
that the a^e of the modem alluvions does not extend beyond our 
lufltorical tunes, while old alluvions date from the period immediately 
preceding that at which man first began to inhabit the earth; so 
that the guanaes, or cormorants and other allied tribes of birds which 
deposit guano, must have existed thousands of years before man, see- 
inff that the inferior layer of guano is several yards, sometimes from 
fifteen to twenty, in depth, and the old alluvial crust above it has a 
thickness of three yards. 

To explain the immense accumulation of guano in these regions, 
M. Boussinganlt observes that there has been a combination of a 
Tariiety of causes favorable both to its production and preservation. 
Among these causes must be reckoned a dry climate, a ground pre- 
senting a vast number of chinks, fissures, and caverns, where the 
Inrdfl can rest, lay their eggs, and hatch them, without being disturbed 
by the strong breezes from the south ; and then abundance of the 
rood suited to them. Nowhere is fish so abundant as on this coast, 
where whole shoals of them are cast upon the shore even in fine 
weather. Antonio de Ulloa states that anchovies especially are in 
such abundance here as to defy description; and ho gives a good 
account of the manner in which their numbers are diminished by 
the myriads of guanaes which are seen sometimes flying in countless 
flocks, like clouds intercepting the sun's rays, and sometimes darting 
into the sea to catch their prey. According to M. Boussingault's 
calculation, 100 kilogrammes of guano contain the nitrogen of 600 
kilogrammes of sea-fish ; and as the guano deposits, before they began 
to be worked, contained 378,000,000 of metrical quintals of guano, 
the birds must have consumed 2,268,000,000 of quintals offish. 

GUANO AND ABTIFICIAL PEAELS. 

Artificial pearls were invented in the fifteenth century by a Paris- 
ian artist by the name of Jaquin. These are small llcads of thin 
glass lined in the interior with Essence cTOrient and then filled with 
wax. But what is the substance called *^ essence d'oricnt ? " This 
pompous name was invented for the sole purpose of concealing the 
true nature of the material from which it was prepared. But this 
material is furnished by a small white fish, the ablette, very common 
in the rivers of continental Europe. It accompanies the scales of 
this fish, and is detached when the scales arc rubbed up for a consid- 
erable time and thrown into a vase of water. To collect the essence 
^orient the water is poured off from the vase upon a fine hair sieve, 
which retains the scales and allows the water and the product sought 
to pass through it. The latter sinks to the bottom, and is obtained 
pure by decanting the water. A little ammonia is added to prevent 
Its decomposition. 

In one small river, in the department of Meurthe, not far from 
Nancy, they collect each year 25,000 kilogrammes of the ablette, pro- 
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dacing 600 kilo<rrainmes of scales, wortli 25,000 francs; and all tUs 
is employed exclusively in the preparation (^ artificial pearls. 

Nothing is known concerning the chemical nature or this sabstaace 
which is attached to the scales of this little fish, and no one appe&n 
to have devoted any attention to that point. Mr. Barreswiihu, 
however, discovered that it is identical with a principle extracted 
directly from guano by Bodo linger, which he called Ouanine, 
Guano being an excrement of sea-birds, it follows on the one hand 
that the guanine might be met with in other species of fish besides the 
ablettey a thing which was to have been expected. Interesting in a 
physiological point of view is the question, what is this proximate 
principle which is not digested, and which is found unchanged in the 
excrements aflcr they have been for many ages exposed to the action 

of the airV — SiUiman* 8 Journal^ Correspondence of M, Nidde»» 

» 

USES OP TEA IN THE HEALTHY SYSTEM. 

In a paper recently read before the London Society of Arts, on 
the above subject, by Dr. Adam Smith, the author reconunended the 
use of tea, as Ixineficial, in the following eases : after a full meal, 
when the system is oppressed with food ; for the corpulent ; for the 
old; for hot climates, and especially to those who, living there, eat 
freely, or drink milk or alcohol; in coses of suspended animation; 
for soldiers, who, in time of peace, take too much food in relation to 
the waste proceeding in the body ; for soldiers and others marching 
in the hciit of Eastern climates, — for then, by promoting evaporation 
and cooling llio l)oily, it prcwnts in a degree the effects of too much 
food, as of too great heat. For i\m purpose, a cold infusion may be 
made, and a quantity eriual to twenty-five grains of tea should be 
taken often during exposure. 

POISONING OP NOXIOUS ANIMALS. 

On account of the numerous accidents which have occurred from 
using arsenic and phosphorus for this purpose, M. Sevdrin Caussd, 
at the request of the French government, has been pursuing a series 
of investigations with the object of devising some means of poisoning 
which should be as efficacious and more safe than those in use. As 
general principles he lays down these rules : — 1. That we must not 
risk mistakes by employing the poison in the form of biscuits, pills, 
or powder. 2. An cxcipient must be used which is repugnant in 
taste to man but not to animals. 3. Emetic substances should be 
added, so as, in case of the poison being swallowed accidentally, 
vomiting may be produced, which is not with gnawing animals, like 
rats and mice. 4. The substance should be easily detectable by chem- 
ical analysis. 5. The composition he finally recommends, as best 
suited as a destructive agent, consists of tallow 886 grammes, tartar 
emetic 153 grammes, and cuphorbium 51 grammes. 

AKTIFICIAL ALIZARINE, THE COLORING PRINCIPLE OP MADDEE, 

At a late meeting of the Paris Academy, M. Dumas made the im- 
portant announcement that M. Boussin, a French chemist, had suc- 
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eeeded in wiftnnfactnring from naphthaline (a product of tke de- 
structiye distillation of coal) the snbstance known as alizarine, the 
coloring principle of the root madder, so extensively used in calico- 
printing. The process by which this result is eficcted was also mad^ 
public, and is simple and inexpensive. The alizarine produced thus 
artificially has all the characteristics of the alizarine obtained from 
madder, and, like it, may be used as a dye-agent. The discovery is 
one which promises to be of great industrial value, and may lead to 
the abandonment of the cultivation of madder. 

IODINE WATEBS OF BAYABIA. 

Perhaps there is no country in the world so rich in mineral 
springs contzuninp: iodine as Bavaria. The waters of Heilbrunn, the 
iodine spring of Salzbrunn, near Kempten, and the waters of Krank- 
enheil, near Tdlz, are known everywhere ; and only a few months 
0^ a new sprin^with the same ingredients has been discovered at 
tno^ foot of the Bavarian Alps at Partenkirchen, near the Kanitz 
Bprinrr. According to the analysis of it just made by Professor Buch- 
Dor^ it is one of the strongest iodine waters which is known. If the 
ivater is acidulated with a few drops of nitric acid, and a solution of 
starch is then added, an intense blue color is immediately perceived ; 
if it is then shaken together with sulphuretted carbon it Decomes red, 
etc. The water of Heilbnmn, however, is still stron^rer than this 
one. The iodine is contained in this new spring as iodide of sodium, 
and, besides this, carbonate of soda and a considerable quantity of 
sulphuretted hydrogen are found in it ; so that the water can also be 
used as a sulphur spring. 

INTEBESTING BESEABCHES ON FEBMEXTATION, 

A very important and interesting result respecting fermentation 
has recently been presented to the French Academy by M. Pasteur. 
The various products formed during the so-called lactic acid fermen- 
tation arc well known. Lactic acid, a gum mannite, butyric acid, 
alcohol, carbonic acid, and hydrogen, appear simultaneously or suc- 
cessively in extremely variable proportions, and very capriciously. 
M. Pasteur states that he has been slowly led to the recognition of 
the fact that the vegetable ferment wmch transforms sugar into 
lactic acid is different from that of those (for two exist) which de- 
termine the production of the gummy matter ; and that the latter, in 
their turn, do not generate lactic acid. He has also ascertained that 
these several vegetable ferments cannot under any circumstances, if 
in a pure state, give rise to the formation of butyric acid. It fol- 
lows, therefore, that a distinct butyric ferment must exist. After a 
long research tiie author has succeeded in detecting this body. He 
JifSts that the butyric acid ferment is an infusorial animal. The au- 
thor for a long time took pains to remove and exclude these little 
animals, from the idea that they were feeding upon the vegetable sub- 
stance which he supposed was the butyric ferment, and which he was 
seeking to detect in the liquid media he employed. But failing by 
that means to ascertain the cause of the origin of the butyric acid. 
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he began to perceive an inevitable coincidence between the infiisoi 
rials and the production of this acid ; a circumstance which he had 
previously attributed to the peculiar fitness of butyric acid to tibe 
life of these animalcules. Ailer this observation, however, a great 
number of experiments convinced him that the transformation of 
sugar, of mannite, and of lactic acid, into butyric acid, was due ex- 
clusively to these infusorials ; and that they must be regarded as tha 
true butyric ferment. 

M. Pivstcur describes these animals as small cylindrical bo^ei, 
rounded at their extremities, generally straight, and connected to- 
gether in chains of two, three, or four links each, sometimes more. 
Tiieir length does not exceed the fifteen thousandth part of a mil' 
limeter ! These diminutive creatures advance with a creeping mth 
tiou, their body remaining nearly rigid, or at best experiencing but 
slight undulations. They are often bent at one or both of theur ex- 
tremities, but this seldom happens in their youth. They are fissipa- 
rous, that is, they multiply by separation, one link after another 
dropping off from the parent animal, and becoming a parent of oth- 
ers itselt. 

These infusorials may be grown or increased as we grow yeast of 
beer. They multiply themselves if the medium is appropriate to 
their nourislunent. It is observed also that in a liquid only contiun- 
ing sugar, ammonia, and the phosphates, crystalline, so to say, min- 
eral substances, they reproduce themselves correlatively to the buty- 
ric fermentation, which soon becomes very manifest. The weignt 
of Ih '. r.mount formed is notable, although always small, compared to 
the total (juantity of butyric acid produced. 

The existence of infusorials possessing the character of ferments 
is a fact srJRcicntly worthy of attention; but it is accompanied in 
this case by a singular peculiarity. It is, that these animalcules live 
and multiply to infinity without being furnished with the le«ist por- 
tion of air or free oxygen. M. Pasteur lias demonstrated this curious 
fact by numerous experiments, which have proved satisfactory to 
those members of the Academy who witnessed tliem. But ho goes 
further, llo states that these infusorials not only live without air, 
but that air kills them. If a current of carbonic acid be passed 
through the liquid in which these animals are living and generatin":, 
they are not in the least affected ; but if a current of air be substi- 
tuted for th'3 carbonic acid, they all perish within a couple of hours, 
and the butyric fermentation which depends on their existence is at 
the same time arrested. We obtain, therefore, this double proposi- 
tion : 1st. The but>Tic ferment is an infusorial animal. 2d. Thij 
infusorial lives without free oxygen. This appears to be the first 
example of an animal ferment, and also of an animal living without 
oxygen. 

PEODUCTIOX AND PREVENTION OF MALARIA. 

At a recent meeting of the Manchester Literary and Philosophical 
Society, a paper was read by Dr. Angus Smith, " On the Produc- 
tion and Prevention of Malaria." 

The author did not pretend to enter on the whole subject, but to 
give a few observations which he considered fitted for its illustration. 
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Malaria has unqnestioiiably been proved to be caused by the dccom- 
poflitioii of arfgmzed bodies. If so, it must exist to some extent 
everywhere, oy the mode of testing the air invented by the author,^ 4 
every pUice tried at home and abroad was found to have some oxid- 
isalHe matter in it, although in some this was extremely small. In 
such cases the matter was probably oxidized to a state in which it 
woold be innocuous. This oxidizable matter no doubt rises, in a 
^reat measure, from vegetation. Vegetation does not merely grow ; 
It dies. This death may be caused by various circumstances, but 
two conditions are remarkable : one where the agents are animals, 
and the other where the agents are chemical. Animal life may act 
in various amounts on vegetation in the soil, from the large vermin 
to the microscopic classes. These do not prevent chemical action ; 
on the contrary, it is probable that they further it exceedingly. De- 
composition goes on in the soil at various rates, and in various ways. 
In a rich, highly-manured soil, kept warm, the soil will be found alka- 
line. Soils generally are acid. The author has shown, in a paper 
published in 1847, that in an alkaline, peaty district, cold weather 
produced acidity in a few days. It would appear as if the acids of 
the moulds (so elaborately described by Mulder) were incapable of 
farther decompotdtion in the cold, and were thus retained and in- 
creased. Our great struggle with the soil is to produce alkalinity, 
or at least to diminish acidity, and where most acids exist we use 
most lime. Where most alkaU exists there is a greater facility for 
the escape of vapors such as we suppose to be hurtful. So far as 
the vapors of putrid substances have been examined by the author, 
they have shown indications of containing substances composed some- 
what like protein; at least their carbon and nitrogen have rela- 
tions to each other similar or nearly identical with those found in 
protein. 

The extreme condition of putrescence may be very readily pro- 
duced in a soil by artificial means ; the use of a little ammonia, for 
example, more than vegetation will bear. The substances putrefy 
nntil the whole becomes fetid in the highest degree. We have then 
a soil rich in organic matter and undrained. It is a swamp of the 
worst form if the soil be not very poor ; worse, perhaps, than was 
ever seen in natiure. Such a soil would bring death everywhere. It 
is artificial msdaria. We can, then, produce malaria from the soil by 
fostering some of its tendencies ; and we see by the rapid acidifica- 
tion of soU in colder weather why malaria is diminished by a lower 
temperature. 

As we can imitate malaria of some kinds, so can we also imitate 
the methods by which nature prevents it The warm alkaline soil, 
moistened, and washed with air and water, becomes acid ; it sends 
forth less volatile matter ; decomposition is stopped to a great extent ; 
the matter is preserved. Cold prevents the action, drainage assists 
oxidation hy a more active state of soil. By these modes and others 
the soil is disinfected by nature ; when these do not act sufficiently, 
we may use disinfecting agents. By their means decomposition may 
be interrupted without fear of diminishing the power of the plant to 

1 See Annual Sd, Dis.^ 1800, p. 239. 
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take up food. By tho use of disinfecting agents, Mr. ITDougaA liM 
been able to feed sheep and cattle, and retain them in heah]i,(A 
meadows constantly wet by irriffation with liquid manure. D» 
disinfectant used is from the products of the distillation <^ tar; the 
amount required is small. Animal life is rapidly destrcmd Ijj it, 
and chemical decomposition is stayed. All cbmates can famiih diii 
where coal lies or where trees grow. 

It would be possible to irrigate great districts at a very small ex- 
pense.. The result would be as certain on a large scale as on a aiiall 
one ; and it is probable that, in scxne cases, one or two appllcatioas 
would be sulHcient, for a long period at least. By th& new state of 
things destructive insects would also be destroyed. This new metiiod 
is especially applicable to other countries, and to more violent stases 
of the disease. The author hopes to have it tried on cxtenave Ss- 
tricts in Italy. The method arose out of an advice everywhere neg- 
lected, but still cherished as true, to disinfect whole cities by begin- 
ning with the sewers, the origin and reservoir of all the miscmeC 

The author believes that he has shown that decomposition, to • 
most pernicious extent, is possible in soils ; that this is not a mere 
opinion, but a fact readily demonstrated; but that decomposition 
may be arrested artificially to the preservation of health without the 
destruction of vegetation ; and that in these facts we have not oclj 
a surer basis in our reasonings on the origin of malaria, but an ahnott 
certain process for its ultimate and total extermination. 

Cause of Malaria. — The well-known chemist, Bonssinsanlt, re- 
cently ])res('nted a paper to the French Academy, in which ne stated 
that carbonic oxide is developed in connection with oxygen whenever 
the sun shines upon vegetable matter submerged in water impreg- 
nated with carbonic acid. The presence of so deleterious a gas as 
carbonic oxide in the atmosphere of marshy countries, as manifested 
by tliis discovery, might, he thought, give a clue to the origin of the 
diseases which are prevalent in districts exposed to marshy exhala- 
tions. 

CHEMICAL AND PHYSICAL MODIFICATIONS OF THE ATMOS- 
PHERE CONSEQUENT ON HABITATION. 

The repeated observations of chemists have taught us to regard the 
identity of composition of the atmosphere as a fixed law, one to 
which no exception is to be found in nature, unless it be in the 
neighborhood of tropical rivers, where vast quantities of organic 
matter, the debris of a luxuriant vegetation, are rapidly passing into 
decomposition. Everywhere, whether collected on the top of ^lont 
Blanc, on the banks of the Seine or Thames, or in the middle of the 
Atlantic, the two main constituents of the atmosphere are ibund in 
precisely the same proportion, and the more perlect the processes of 
analysis have l)ecome, the firmer has the constancy of this relation 
been established. This fact has always, however, been rebelled 
against by the common experience of mankind ; it has been almost 
an opprobrium to science that, in spite of the manifestly diifd'cnt 
feeling of the air on the Swiss mountains and in the middle of Lon- 
don, the chemist can detect no difference in composition. During 
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the last few years, several chemists have directed their attention 
to tlus apparent inconsutcncy between the or^nolcptic and physi* 
cal characters of the air with special reference to tno condition of 
tlie atmosphere in towns. These researches have related mainly to 
tlie quantity of carbonic acid, and other products of combustion, and 
to the existence of organi'j matter in suspension. Amon<r tlie mo^t 
important are those of Dr. Dunilai Tiiomion and Dr. An;rus Smith. 

The percentage of carbonio acid usually existing; in the air of Lon- 
don was found by Dr. Ro^coo to bo 0.037 ppr volum?, a result not 
dUTcring materially from those obtained by Dumas and Boussingault 
in Paris. The anal}'sos on which those are based woi*o made by 
passing a known volume of air over weighed tubes containing alter- 
nately pumice-stone steeped in sulphuric; a"id and potash, a method 
which leaves nothing to be desired in re.si>ect ot accuracy. Dr. 
Smith's estimations of the carbonic acid of the air of Manchester, 
made by the same method, give somewhat higher results. lie found 
that on a windy day they averaged from .08 per cent, to .45 per cent., 
and that on a still day the percentage amounted to .12. When, how- 
ever, we consider that, although London is the greatest city in the 
world, Manchester is the largest manufacturing town, and tliat it is 
the centre of a manufacturing district comprehending many hundred 
aqnare miles, over which an atmosphere darkened by smoke perpet- 
ually hangs, wo are not surprised to find that the products of com- 
bustion exist in larger proportion than in London or Paris. Dr. 
Smith has calculated, from the quantity of .coal buiiit in the neigh- 
boriiood of Manchester, that 10,000 tons of carbonic acid must oe 
introduced into the atmosphere daily, without taking into account 
the quantity expired by man and animals. 

A much more important product of combustion is derived from the 
oxidation of the sulphur contained in coal, and the introduction 
thereby into the atmosphere of sulphurous and sulphuric acids. In 
liie researches undertaken by Dr. Thomas during the last epidemio 
of chdera, which consisted in passing large quantities of the air of 
London t]m>ugh distilled water, it was found that such air invariably 
possessed an acid reaction, and that this reaction was due to sul- 
phuric acid. Dr. Smith has further investigated this question, and 
nai foand that in Manchester the acid reaction of the atmosphere is 
much more constant and intense than in London. Blue litmus paper 
becomes red in half an hour, and sometimes in ten minutes, when 
exposed to Manchester rain, and occasionally its acidity is such that 
a imgle drop is sufficient to efiect the reaction. The actual quantity, 
however, is exeeedinsly small ; of a solution containing a thousandth 
part of its weight or carbonate of soda, quantities varying from ten 
to fifty grains suffice to neutralize one thousand crains of such rain, 
and as much cistern water is found to be neutralized by twenty-fivo 
grains; from which results Dr. Smith concludes that the largest 
quantity of sulphur acids existing in the atmosphere of the town does 
not exceed 0.004 per cent, by WLJjht, a proportion amounting to not 
more than a twentieth part of the carbonic acid. As to the share 
of sulphurous and sulpnuritj acids respectively in this total, it is d 
course impossible to arrive at a conclusion ; but considering what we 
know of uie rapidity with which the former is oxidized in the air, it 
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is to be supposed that whenever the acidity- of the atmosphere is 
marked, it will be mainly owing to the latter. The impregnadon 
of the rain with a mineral acid must be regarded as rather bene&dal 
to health than otherwise, as tending to retard the putrefaction of 
animal matter on which it falls. 

Dr. Dundas Thomson appears to have been amon^ the first to ree- 
o;;nize the importance of organic matter as a constituent of the air 
of towns, and to express the conviction that the gaseous prodncts 
evolved during putrefaction are not the main sources of danger. 
Proi^oeillng on this idea, he subjected a large quantity of atmosphciic 
air to chemical investigation, '^ with a view of condensing any ▼apv, 
or detaining solid particles, \(hich might bo disseminated." The 
result was entirely negative. Further inquiries of the same kmd 
were made, under the sanction of the Boanl of Health, in 1854, the 
air being passed, as has been already mentioned, through distiDed 
water, the result invariably being that fungi made their appearance 
in the water, and in a short time, by their rapid growth, pervaded 
the whole of it, so as to be evident to the unassisted c^'e. It was 
also found that by passing the air through sulphuric acid m the same 
manner, the acid became soon dark colored, in consequence of the 
charring of the organic matter introduced into it. Dr. A* Smith has 
worked out the idea much more completely. He has preferred a 
chemical to a microscopical test for the detection of the suspended 
organic matter. It consists, as most of our readers may be aware, 
in passing the air through a very dilute solution of permanganate of 
potash, the strength of which is determined by ascertaining how 
much is required to decompose a solution of a weiglied quantity of 
oxalic acid, or of uncrystalhzed sugar. This test obviously indicates 
not the quantity of organic matter, but the quantity of oxidizable 
matter, in the atmosphere, and hence it is only valuable in so far as 
we may assume that the atmosphere contains no reducing agent. 
Thus, in the presence of sulphurous acid, it would be of little value 
were it not that that agent exists, even in the town air, in exceed- 
ingly small quantity. Many of Dr. I^nith's results are of such a na- 
ture as to be beyond the possible limits of this source of error. It was 
found that the same quantity of the solution of permanganate which 
was decolorized by one bottle of air obtained in a close court in Man- 
chester, required twenty-two bottles to decolorize it on the hills in the 
neighborliood. Assuming that sugar and the organic matter of the 
air are decomposed by the same amount of manganate, " a supposition 
which cannot be perfectly true, but which, from the minuteness of the 
amounts, leaves no room for a great error," Dr. Smith concludes 
that whereas, on the high grounds north of Manchester, there existed 
but one grain of organic matter in 200,000 cubic inches, in close 

E laces in the town there was a grain in 8000 cubic inches. From 
is most recent observations he concludes that we have " in difTcrent 
air breathed by people in the same country a substance the amount 
of which in one case is twenty-two times greater than in the other, 
and in air breathed \>y people in the same town a difference which 
is as nine to twenty-two." 

The whole imjjortance of these invest i'jjation*!, regarded from the 
point of view ot preventive medicine, lies in their relation to the 
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pnotrefactiTe process. To discover a means of seizing upon and esti- 
mating putnd exhalations — under which term we include CYcry- 
thing not caseous that is disengaged into the atmosphere from the 
sor&ce of living animals, no less than the exhalations from dead ani- 
mal matter — would bo certainly a most important step towards ac- 
quiring a more satisfactory knowledge of the influence of habitation 
on health. We have, therefore, to inquire' what grounds there arc 
lor regarding Dr. Smith's test, or any other fouudrd on a tuimilar 
reaction, as aflbrdins a solution of this pi'oblcm. It is not diflicult 
to satisfy ourselves that animal matter in putrefaction docs disengage 
from its surface portions of its substance of suflicicnt tenuity to Iks 
suspended in the atmosphere. Without referring to oiTcnsivc smells, 
■which of course must bo material, wo have several satisfactory 
proo&. If a bell-glass bo inverted over decomposing animal matter, 
m a moist condition, the inner surface of the glass becomes in a few 
days bedewed with moisture, which, on being examined under the 
nucroscope, is found to contain the same filamentous fungi to which 
reference has already been made, and on evaporation it leaves a res- 
idoe, which is blackened by incineration. Similarly we find that 
the moisture which is deposited in glutinous drops on the i<idcs and 
arched roofs of sewers is rich in organic matter, whieli must clearly 
have been derived from the air of the sewer. Dr. Smith has reLited 
the results of experiments showing that air kept for a length of time 
in contact with putrescent matter becomes loaded with o.xicllzablo 
material, and acquires the power of decomposing a correspondingly 
ham quantity of permanganate of potash. 

Another group of facts shows us that the existence of putn's^'ont 
impurity in the air is a principal, though not a iicees.sary, condition 
of the mduction of putrefaction in bodies su:i.?eptible uf the ehan^^e. 
Thus, for example, I have found that milk which has retained its 
fireshness for hours will at onco turn on being exposed to a putrid 
emanation. Butchers are familiar with the fact that meat cannot bo 
successfully dressed in the neighborhood of a stinking gully grati*, or 
of a stable reeking with ammonia ; and for the same reason every 
inteili^nt butcher keeps his slaughter-house in a state of scrupulous 
deanlmess. It is not, however, to be forgotten that other causes, 
possibly electrical, the nature of which is still involved in obscurity, 
nave a still greater influence in inducing putrefaction. Thus, m 
this country, uie butcher finds that on one day he is able to slaugh- 
ter and dress even veal or lamb with safety ; whereas, on another, 
not difiering in temperature, incipient putrefaction may render the 
carcass unsalable, in spite of the most careful proi'autions ; butchers 
are apt to believe that this occurs mostly on calm days when the air 
feels neavy. Still more remarkable are the facts recorded respect- 
inff the slaimhtering of cattle in hot countries; the operation can 
omy be safely performed when the air is clear and tho sky cloudless. 
Under such circumstances, wo are told that the appearance on the 
distant horizon of a cloud " like a man's hand/' the sure precursor 
of a storm, is a sign to tho slaughterers on the Pampas of South 
America to desist from their work, for it is immediately followed by 
rapid putrefaction. 

Air contaminated with putrescent matter is for the most part al- 
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kalinc. Thus, the air of sewers is inyariably so, as has been prored 
by the experiments of Dr. Diindas Thomson, its aikalinity being ow- 
ing partly to ammonia, partly to the sulpburet of ammoniom, thf 
form assumed by the sulphur disengaged in the decomposition of facai 
matter. The air of stables and stable dwellings is strongly alkaline, 
as evcr^' one in attcndan'jc on the sick poor in London well knows; 
and the air expired by men and aninuls, although at first probably 
acid, rapidly becomes alkaline by putrefaction. The relation be- 
tween putrefaction and the existence of ammonia in the air is there- 
fore so close that the detection of this body may, under ordinary cir- 
cumstanr^es, bo regarded as a proof of its cxistcnco. 

Bleaching Power of the Air. — It is known to those who arc com- 
morciiiUy engaged in air-bleaching, tliat the bleaching power of the 
air varies very considerably, not only according to the season and 
time of day, but irrespectively of such perio^ls. It haa not j'ct been 
dctcrniincHl what is tuu relation between this reaction and the oxid- 
izing power of the air, as exhibited in its power of dccompanng 
iodide of potassium. But the remarkable experiments of 2^L Iloa- 
zeau, made simultaneoiL-«ly in town and country, have shown that 
country air hlcii^'lies much more rapidly than town air, and that in 
this respect the diiFerence is no less marked than in that of the well- 
known ozone reaction, which has been so clearly shown to be de- 
stroyed by urban contaminations. 

Tiie pressure, temperature, and moisture of the air are but little 
modified by habitation. The readin";s of the barometer and hvjjrom- 
ctcr m town and country {\o not differ. There is, however, one 
respt'ct in wliicli the temperature of great towns ma}' be favorably 
compared with that of tlu^ country, viz., in thvat of equability. 

^Ir. Glaisher found tliat in the middle of London the ni^ht tem- 
porature is much lii jjher, and the day temperature considerably lower, 
than in the country, luid conse.(iuently that the range of daily tem- 
perature is nearly twivc as great in the country as iu Ix>ndon, espe- 
cially in clear weather, when the cloudless sky of the country con- 
tra«*ts with the smoky obscurity of town. Tliis immunity from great 
variations of temj)erature must tend to diminish, though probably it 
does not at all counterl)alance, the generally injurious elTects of 
town air on persons alfeeted with ciironic pulmonary disease. 

In the preceding ]xara;j:raphs we have iwiewed all the differences 
which are dis('0vera]>le either by physical or chemical means between 
the atmosphere of towns and that of the country; and we are in a 
better position to determine in the light of physiology which of these 
conditions is likely to exercise most influence on the health of man. 
As re";ards the existi'nee of an excess of carbonic acid, it is dearly 
of no importance whatever, \oy in many large towns no such excess 
is met with. Sulphurous and sulphuric, acids, if they have any influ- 
ence, must act as '' colytics," i. c, as agents tending to arrest putre- 
factive (change. The absence of sunlight, on which the more equable 
temperature of towns depends, has unquestionably an unfavorable 
influence, but one which is very limited. We are driven then to the 
only difference which remains, viz., that which depends on the exist* 
ence of oxidizable matter, as indicated by its power of reducing certain 
metallic oxides. — Br, and Foreign Med. Review. 
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ACTION OF POBOirS BODIES IN INDUCINQ CHEMICAL COMBINA- 
TIONS. 

M. B. Corenwinda showed some years ago that partial combination 
oT sulphur and hydrogen may be effected by brining the two bodies 
together in the presence of pumice-stone at a red heat. Ho has re- 
cently shown that the vapor of water may be also decomposed by sul- 
phur, when some porous body, at an elevated temperature, is made 
to intervene. The experiment was conducted as follows : some frag- 
meuts of recently calcined pumice-stone were placed in the middle 
part of a glass or porcelain tube ; one end of the tube was then filled 
with pieces of sulphur, a plugget of asbestos being placed between 
the cork and the sulphur. A tube, by which steam could be sent in, 
passed through the cork. The pumice-stone was then heated to 
redness and the sulphur made to slowly volatilize ; at the same time 
a current of steam was cautiously sent through. Afler a little time 
8dll)hurctted hprdrogen was produced in abundance. A still more 
decided result is obtained if pure calcined silica be substituted for the 
pumice-stone. The porous body is totally unacted upon in all cases. 

The author directs the attention of geologists to these results ; he 
thinks that they may explain the presence of sulphuretted hydrogen 
in certain volcanic emanations. — London Pkarm, Jour. 



CHEMICAL MANUFACTURES. 

From a report to the British Association (1861) on the chemical 
inaiittfactnres of Lancashire and Manchester, ^England, we derive the 
Ibliowing particulars : — 

In the manufacture of sulphuric acid, most of the manufacturers 
nse iron pyrites as a source of sulphur, rather than imported crude sul- 
phur. The use of platina stills for the rectification of sulphuric acid 
nas now been almost entirely abandoned, and their place supplied 
by glass retorts, which are made larger and of better quality than 
formerly. 

The weekly production of sulphuric acid of specific gravity 1.85, 
in South Lancashire and Manchester, exclusive of what is used in the 
manufacture of soda ash, is seven hundred tons, or one million four 
hundred thousand pounds. 

No changes have taken place in the process of manufacturing 
Boda during the last ten years, the essential points of the origiusil 
method of Leblanc (1 798) being still adhered to. The extent of the 
manufacture has largely increased since the year 1851. The value 
of alkali made annually in England is two million pounds. The 
price of oxalic acid, used extensively in calico printing, woollen and 
rilk dyeing, has been reduced by the introduction of a new process 
fi>r its manufacture, since 1851, from fifteen to sixteen pence per 
pound to eight or nine pence per pound. The (|uautity of oxalic acid 
manufactured at one establishment in Manchester is mne tons (eigh- 
teen thousand pounds) per week. 

The quantity of d\'e-woods (lo^vood, fustic, etc.) consumed 
weekly in the arts in ^uth Lancashire and Manchester amounts to 
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between six and seven hundred tons ; of madder, one hundred and 
fifty tons are used weekly. 

The manufacture of disinfectants has also of late become a regalar 
and constant business in England. At an est:ibliLdimcnt of Mr. Mc 
Dougal, at Oldham, England, a disinfecting powder is prepared in 
which the properties of carbolic and sulphuric acid arc takeu advan- 
tage of. This is ust^d to prevent decomposition in. stables, cow-hooses, 
and among accumulations of putrescible matter, and generally for 
the prevention of decomposition in manures. A liquid is also pre- 
pared with carbolic acid and lime-water, which is a])plied for the pur- 
pose of preventing decomposition in sewers, according to the idea of 
puntying whole cities by preventing the generation of gases in sewer 
water or among accumulations of animal refuse. The liquid is also 
used to prevent the decomposition of animal matter when it cannot 
at once be made use of, especially in the case of meat brought to the 
market, or animals that have died in the field. The solution of the 
j)owdor has also been used to some extent in dissecting-rooms, where 
it inmiediately destroys any noxious smell, and at once liberates the 
fingers of the operator from the pecuUarly nauseous odor which so 
often attaches to them. It has also been found useful in the treat- 
ment of sores, as well as of dysentery. Mr. McDougal has also ap- 
plied carbolic acid with great advantage to the destruction of para- 
sitic insects on sheep and other animals. 

ECONOMICAL USES OF WATER-GLASS (SILICATE OF POTASSA 

OB SODA.) 

Mr. J. M. Ordway, in the September number of Sillimaji*s Journal^ 
1861, furnishes a oompreliensive artictle on the history, preparation, 
and industrial applications of so-called " water " or ** soluble " glass, 
a silicate of potassa or soda. 

In regard to the adhesiveness of this substance, Mr. Ordway states 
that it has been called a " mineral glue," but that it diQei's from 
glue, and most other cementing substances, in continuing to slu'ink 
after it has become apparently dry. A strong silicate of sotla solu- 
tion forms a good colorless cement for glass, poreelain, and stone, but 
when shut up in such impervious substances it is very slow in becom- 
ing water-proof, and as it does so, its strength is much impaired. For 
wood and other porous materials it does not answer, since they allow 
the access of air, which, by its carbonic acid, decomposes the silicate 
and destroys its tenacity. I have tried silicate of soda in the labora- 
tory for pasting labels on glass bottles. It does pretty well, only 
when it is once on it will never wash oil*, though the paper itself may 
be removed by washing. It possesses no advantages over gum or 
flour paste, with the single exception of not being liable to mould by 
keeping. 

When liquid water-glass, either by itself or mixed with an inert 
substance, is thinly spread out on any surface, it dries to a strongly 
adherent, hard, transparent varnish; but it still goes on absorbing 
carbonic acid from the air, and the residual silica, being quite incapa- 
ble of extension, becomes traversed with an infinity of minute cracks, 
80 that the original smoothness and clearness are greatly diminished. 
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Still the adhesion continues, and the silicions coatine can no longer 
be removed hy washing with water. Hence the soluble silicates are 
adapted to fix various pigments. In fact this was the first use to 
which they were made subscr\'ient, and they have of late been 
much employed in Europe for painting. When water-glass mixed 
with the lighter colors is appUcd to wood, the alkaline nature of the 
Tehicle betrays itscli' by a s(^cning and discoloration of the surface, 
which effects, however, are quite inconsiderable, if the wood is new 
and clean. Another difficulty is, that the fixed coating, having no 
elasticity, cannot accommodate itself, like an oily or resinous film, to 
the expansions and contractions of the wood in wet and dry wcallier. 
nor yet to slight inequalities of shrinkage. Still, water-glass paint 
may do well in places where it is not exposed to alternations of damj)- 
neas and dryness. 

Silicate paint is most suitable for stone, brick, or mortar surfaces, 
which are unyielding. The best way of applying the silicate of soda 
as a paint is to put it on in several thin coats, and allow several days 
to elapse between each application. There are several paints with 
which it is unfit for mixing, such as white lead and Prussian blue, but 
zinc white, chalk, yellow ochre, sulphate of baryta, cadmium yellow, 
Venetian red, green oxide of chrome, umber, lampblack, and ultra- 
marine will mix with it and make good paint. These colors should 
bo ground up with the water-glass, and before applying them the 
surface to be painted should receive a primary coat of pure silicate 
twenty-four hours before the paint is put on. A good silicate of soda 
should be bright and transparent. A great deal of that wliich has 
been sold has l>een mixed with foreign substances and was unfit for 
painting purposes. 

Walls plastered with lime-mortar may be rendered very hard, close, 
and smooth, as well as capable of being washed, by applying a few 
times a silicate, either alone or mixed with chalk or any coloring ma- 
terial. 

A mixture of water-glass and peroxide of manganese is recom- 
mended to be applied to cooking-stoves when they are red-hot, as it 
is said to make a good blacking, not as liable to burn off as common 
black lead. 

The binding power of the silicates has been turned to account by 
Kuhlmann in the hardening or " silicatization " of soft porous stone. 
A tender material, like chalk, may be rendered available for building 
purposes by repeated saturations with water-glass. And the dura- 
bility of many buildings already erected is greatly enhanced by sub- 
jecting the outside suriace to a similar treatment. The same process 
has been found efficacious in preserving some ancient statues freshly 
exhumed, which would otherwise have fallen to pieces after a short 
exposure to the air. Fragile pala^ontological specimens have also 
been strengthened and saved by silicatization. 

Ransome says that merely washing stone with water-glass is not 
sufficient, ats the silicate retains its solubility for a long time. He 
therefore thought fit to secure a patent for fixing the silica by the 
subsequent application of ciilorid of calcium. But, notwithstanding 
the strong conmiendations of interested parties, it would appear from 
r ment discussions of the subject in I^nuon that this method has not 
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yrar^d endrch' MtuflKtoty. indeed, bMly intam e» kod^ ii 
oumpmiblB ynOk tenmalbf and y itBa nc nee,aDdhkprabeihi>tfMtli> 
beife effect woold be attained ogr nang a nlicato aJonei^ aMgr tiM% 
and al dutawt intermb. 

■ 'With regard to aUme, rilipatiaatioii is of fittle impnriaaf a in tth 
eoontiy, ai we Imtc §bw Taiieties that need artificial hardeaia^' Bat 
in acme placet there is a lack of good clay for hrick-Baaicnigiiad 
inch earth as is woriEed gives yery tender, absorbent Iniefc, fll ednh 
lated to bear handling ara ezposnro to the weather. In jmmj eam 
it wonld doabtleBB be adTantageoos to ailicatize the ea^nsed 
of the bricks after ther hare been laid. This is deserr ^ 
considonition where thej are subjected to the action 
which is particnlarlj destmctiYe of porous building materials. 

Wagenmann sacceeded in making artificial meerschaum by aniiM; 
wateivglass, lime, magnesia, and cwrbonate of magneaia, and ■Mpy 
dxying. 

Considered merely with r^ard to its mechanical nropertieB^ waler- 
gUus would appear yery suitable to replace starca and glue as a 
fflasing material, in many cases. In fiict it was brought tarirmd. Igr 
Leig^, a year or two ago, as a substitute for starch in sizing cottoa- 
rmt ix weaving, and in putting the final finish on cotton ftbriea 
But its chemical character inoicates its unfitness for sneh aseSi 
Starch, after drying, remains unchansed itself, and has no action on 
the stufis; while a silicate is altered b^ exposure to the air, and 
loses its smoothness as well as much of its rigidity. Besides tUs, it 
is alkaline, and therefore tends to weaken the fibre, an efiect which 
becomes at once apparent when water-glass is used strong for pro- 
ducing very stiff fabrics. 

Silicate of soda, on account of its chemical relations, has come into 
general use as a substitute for phosphate or arseniate df soda in dung- 
ing printed calicoes. This, the most important of all the applica- 
tions, was patented in England by J'ager in 1852, and it has now 
almost entirely superseded other, dunging materials. 

PEBSERVATION OP STONE BY THE PBOCESS OF SILICIFICA- 

TION. 

The difficullT which besets many of the processes of silicificatiou is, 
that along with the needful silica so much superfluous, and indeed' 
injurious, matter is introduced that the valuable qualities of the silica 
are in a great measure counteracted, the disintegration of the stone 
being sometimes actually caused by the efflorescence of these extra- 
neous substances; the porous character necessarily induced as the 
consequence of the gradual removal of the soluble salts in juxtaposition 
with the silica almost undoing the binding and hardening action of this 
valuable material. Silica can, however, be obtained in the form of 
pure aqueous solution in several ways: — 

1. By dissolving sulphide of silicium in water, when sulphuretted 
hydrogen is given off, and the silica remains completely dissolved, 
and in such quantity that the liquid gelatinizes when an attempt is 
made to evaporate it. 

2. By precipitating silica in the gelatinous state from an alkaline 
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tflieate, by means of acetic or other weak acid, and, after well wash- 
ing, heating it for some time under pressure, with a small quantity 
of water in a closed vessel. A liquid is thus obtained which gelatin- 
ises on addition of a saline solution. 

3. By passing gaseous fluoride of silicium over cr^-stallized boracic 
acid, and separating the hydrofluoric and boracic acids by digestion 
'with a laige excess of ammonia, a hydrate of silica remams, which, 
when weU washed from the above acids, is very soluble in water. 
This solution gives no precipitate when boiled, but leaves silica as an 
insolablc powder on evaporation. 

4. By the beautiful method recently pointed out by Professor Gra- 
ham, in which advantage is taken of the new means of separating 
bodies by dialysis. A solution of silicate of soda, supersaturated with 
hydrochloric avid, is placed on one side of a parchment paper sep- 
tum, pure water bcinj^ on the other side ; in a few days the hydro- 
ehlonc acid and chloride of sodium will be found to have completely 
passed through the diaphragm, leaving the silica in aqueous smution, 
and so pure that acid nitrate of silver fails to detect chloride in the 
" loid. This solution remains liquid for some days, but it ultimately 

ilatinizes. Wo have generally adopted this last plan of preparing 
10 aqaeons solution of silica, although a stronger solution is obtained 
by the method first given. 

When a pure aqueous solution of silicic acid prepared as above is 
allowed to soak into the pores of chalk or dolomite, a process of hard- 
ening rapidly occurs, which goes on increasing for several days, 
"whilst, owing to its considerable depth of penetration, and to there 
being no soluble or efflorescent compounds to be removed, there is 
every probability that this hard silieious impregnation will afibrd 
pemuunent protection to the stone. — London Chem. News. 
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RECENT PB06BESS OF GEOLOGY. 

The following is an abstra)3t of an address delivered before the 
Geological sectaon of the British Association, 1861, by Sir R L 
Murchison ; the subject being mainly a retrospect of the progress at- 
tained to during the last twenty years in our knowledge of the geol- 
ogy of the older rocks. In the commencement, alluding to the recent 
investigations respecting the antiquity of the human race, Mr. Mur- 
chison said: — 

Having carefully examined the detrital accumulations forming the 
ancient banks of the river Somme, in France, I am as complete a 
believer in the commixture in that ancient alluvium of the works of 
man with the roliquiffi of extinct animals as tlieir meritorious discov- 
erer, Perthes, or as their expounders, Prestwich, Lyell, and others. 
I may, however, express my j];ratification in learning that England, 
in several localities, is also atfording proofs of similar intermixture. 

In regard to the main additions which have been made since 1842 
to our knowledge of the older rocks in the British Isles, the following 
statements, commencing the retrospect with the older rocks, may, 
said Mr. Murcliison, be regarded as substantially true. 

The stratified gneiss of the north-west of Scotland, and of the outer 
Hebrides, is the fundamental rock of the British Islands, and the pre- 
cise equivalent of the Laurentian system of Canada. The establish- 
ment of this order is of great importance, as it gives to geology a 
lower doctrine-line than was previously possessed. For hithertothe 
order of the geological succession, as approved by Dc la Beche, Phil- 
lips, Ramsay, Jukes, and others, admits no older sediment than the 
Cambrian of North Wales. 

The researches in the Highlands of Scotland have, however, shown 
that in the British Islands the older palaeozoic rojks, properly so 
called, or those in which the fii*st traces of life have been discovered, 
do repose, as in the broad regions of the Laurentian Mountains of 
Canada, upon a grand stratified crystalline foundation, in which both 
limestone and iron ores occur subordinate to gneiss. In Scotlmd, 
therefore, these earliest gneissic accumulations are now to bo marked 
on our mips by the Greek letter alpha, as preceding the Roman a, 
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wldch has been previously applied to the lowest known deposits of 
England, Wales, and Ireland. Though we must not dogmatize and 
affirm that these fundamental deposits were in the pristine state ab- 
solutely unfurnished with any living tilings (for Logan and Hunt, in 
Canada, have suggested that there they indicate traces of the former 
life), we may conclude, that in the highly metamorphosed condition 
in which they are now presented to us in North-western Britain, and 
associated as they are with much granite and homblendie matter, 
they are, for all purposes of the practical geologist, '* azoic rocks." 
The Cambrian rocks, or second stage in the ascending order, as seen 
reposing on the fundamental gneiss of the north-west of Scotland, 
are purple and red sandstones and conglomerates forming lofty 
mountains. 

They have afforded some few traces of organic life: the "Old- 
halmia,'* possibly an Alga ; some worn tracks, and the trace of an 
obscure crustacean. 

The Highland rocks of this age, as well as their equivalents, the 
Huronian rocks of North America, have as yet afforded no trace 
whatever of former life. And yet, such Cambrian rocks are in parts 
of Wales, and especially in the lofiy mountains of the north-west- 
em Highlands, much less metamorpJioscd than many of the crystal- 
line rocks which lie upon them. Rising in the scale of successiyc 
deix>sits, we find a corresponding rise in the signs of former life on 
reaching that stage in the earlier slaty and schistose rocks in which 
animal remains begin clearly to show themselves. Thus, the Pri- 
mordial Zone of Mr. Barrande is the oldest fauna of his Silurian 
Basin in Bohemia. 

In the classification adopted by De la Beche and his associates, 
the Lingula Flags (the equivalent of the " Zone Primordial " of Bar- 
rande^ are simdarly placed at the base of the Silurian System. 
This Primordial Zone is also classed as the Lowest Silurian by De 
Vemeuil, in Spain; by Dale, Owen, and others, in the United 
States ; and by Sir W. £. Logan, Sterry Hunt, and Billings, in 
Canada. 

In the last year Mr. Barrande has most ably compared the North 
American Taconic group of Emmons with his own primordial Si* 
lurian fauna of Bohemia, and other parts of Europe ; and it is quite 
evident that the primordial fauna occurs in many parts of North 
America. And as the true order of succession has been ascertained^ 
we now know that 4he Taconic group is of the same age as the lower 
Wisconsin beds described by Dale Owen, with their Parado^ddes, 
Dikelocephalus, etc., as well as of the lower portion of the Quebec 
rocks, with their Conocephalus, Axionellus, etc., described by Lo^an 
and Billings. Of the crystalline schists of Massachusetts, containms 
the noble specimen of raradoxides described by W. B. Rogers, and 
of the Vermont beds, with their Oleni, it follows that the Primordial 
Silurian Zone of Barrande (the lower Lingula flags of Britain) is 
largely represented in North America, however it may occupy an in- 
Terted' position in some cases, and in others be altered into crystal- 
line rocks. 

In an able review of this subject, Mr. T. Sterry Hunt thus ex- 
presses himself: '^ We regard the whole Quebec group, with its 
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nndcrlying primordial shalc^i, ns tho grcntty-dcvcloped represente' 
tivcs of tho Potsdam and Cak-itbrouj frroups (with part of that of the 
Chazy), and the true base of the Siluri.\a system.** " The Qaebee 
group, with its underlying sliales," this author adds, "is no other 
than the Taconic system of Emmons ; " which is thus shown to he 
the natural base of the Silurian ro: ks in America, ns Barrandc and 
Dc Vemeuil have proved it to be on the continent of Europe. 

I take this opportunity of reiterating the opinion I have expressed 
in my work, Siluria, that to whatever extent the primordial zone of 
Barrande be distinguished by peculiar foesils in an}" given tract from 
tho prevalent Lower Silurian t^'pes, there exists no valid ground Ibr 
dificring from Barrande, De \ cmeuil, Logan, and others, by 8ep> 
ratiu^ this rudimentary fauna from that of the sreat Silurian senea 
of liie of which stratigraphically it constitutes the confonnablo base. 
And if in Europe but few genera be yet found whieh are common to 
this lower zone and the overlying formation, we may not unreason- 
ably attribute the cireumstance to the fact that the primordial zone 
of no countr}' contains more than a very limited number of distinct 
forms. May we not, therefore, infer that in the sequel other fossil 
links, similar to those which are now known to connect the Lower 
and Upper Silurian series, — which I myself at one time supposed to 
be sharply separated by their organic remains, — will be brought to 
light, and will then zooiogicaily connect the primordial zone with 
the overlying strata into which it graduates ? Let us recollect that 
a lew years only have elapsed yiuce M. de Vemeuil was criticized 
for inserting in his table of the Palajozoic Fauna of North America a 
number of species as being coinmon to tlie Upper and Lower Silu- 
rian. But now the view of tlie eminent French academician \ns 
been completely sustained by tlii' disrovory in the strata of Anticosti, 
British Ameriea, of a jrroiip of ibssils intermediate in character be- 
tween those of the Hudson River and Clinton formations, or, in other 
words, between Lower and Upper Silurian rocks. 

On the continent of Europe- an interesting addition has been made 
to our a-.-quaintanec with the fauna of one of the older beds of the 
Lower Silurian rocks, or the Obolus green-sand of St. Petersburg, 
by Ehrenberg. lie has described and figured four genera and ten 
species of microscopic Pteropods. It is well to remark that, as the 
very grains of this Lower Silurian green-sand seem to be in great 
part made up of these minute organisms, so we recognize, in one 
of the oldest strata in which animal life has been detected, organisms 
of the same nature as, and not less abundant than,, those whieh con- 
stitute the deep sea-bottoms of the existing Mediterranean and other 
seas. 

Before I quit the consideration of the older palaeozoic rocks, I must 
remind you that it is through the discovery by Mr. Peach of certain 
fossils of Lower Silurian age in the limestones of Sutherland, Scot- 
land, combined with the order of the strata, observed in the year 
1827 by Professor Sedgwick and myself, that the true age of the 
largest and overlying masses of the crystalline rocks of the High- 
lands has been fixed. The fossils of the Sutherlanil limestone are 
not indeed strictly those of tho Lower Silurian of England and 
Wales, but are analogous to those of the ealiferous sand-rock of 
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Norfeh America. The li^lurca is indeed known in the Silurian 
lunestone of the soath of Scotland ; but the Onhileta and other forms 
are not found until we reach the horizon of i^orth America. Now, 
these fossils refer the zone of the Highland limestone and associated 
quartz-rocks to that portion of the Tower Silurian which forms the 
natural base of the Trenton series of North America, or the k>wer 
part of the Llandeilo formation of Britain. The intermediate forma- 
tion — the Lingula flags or **zone primordiale" of Bohemia — hav- 
ing no representative in the north-western Highlands, there is 
necessarily a compl ete unconformity between the fossil-bearing crys- 
talline limesiohe aniS'quaftz-rocks with the Maclurea, Murchisonia, 
Orphil^ta, Orthis, Orthoceratites, etc., and those Cambrian rocks on 
which they rest. 

A great revolution in the ideas of many an old geologist, including 
mysefir, has thus been efiected. Strengthened and conSrmod as my 
▼iew has been by the concordant testimony of Ramsay, Ilarkness, 
Gleikie, James, and others, I have had no hesitation in considering a 
very largo portion of the crystalline strata of the Highlands to be of 
the same age as some of the older fossiliferous Silurian rocks, whether 
in the form of slates in Wales, of graywacke-schist in the southern 
counties of Scotland, or in the conditions of mud and sand at St Pe- 
tersburg. Many years ago, I suggested, aflcr examination, that some 
of the crystalline rocks near Christiana, in Norway, were but altered 
extensions of the Silurian deposits of that region ; and since then the 
trath of the su^estion has been demonstrated. We all know, fur- 
thennore, that m North America all noted geologists, however they 
may differ on certain details, agree in rec(^izing the fact that the 
Tast eastern seaboard range of gncissic and micaceous schists is made 
np of metamorphosed strata, superior even to the lowest of the Silu- 
rian rocks. In regard, however, to the modus operandi by which 
"whole regions of sedimentary deposits have been converted into crys- 
talline slates and schists, we are far from having satisfied our minds. 
The Rev. W. Harcourt, after a series of trials to illustrate tHe phe- 
nomena of the metamorphism of rocks by experiments carried on in 
iron fUmaces, has arrived at the same conclusion at which, in cchu- 
mon with Sedgwick, Buckland, De la Beche, Phillips, and others in 
my own country, and with L. Yon Buch, Elie de Joeaumont, and a 
host of geolo^ts abroad, I had long ago arrived in the field. I, 
therefore, re-echo their voices in repeating the words of Mr. W. Har- 
oomrt, " that we are not entitled to presume that the forces which 
have operated on the earth's crust have always been the same.'' 
Looking to the only rational theory which has ever been propounded 
to account for the great changes in the crust which have taken place 
in former periods, — the existence of an intense central heat, which 
has been seculariy more and more repressed by the accumulation of 
sediment, until the surface of the planet was brought into its present 
comparatively quiescent condition, — Mr. Harcourt has indicated the 
tndn of causes, chemical and ph3rsical, which resolve some of the dif- 
ficulties of the problem. 

RluBtrating his views by reference to chemical changes in the 
rocks and minerab of our own country, and fortifying his induction 
by an i^qpeal to his experiments, he arrives at the conclusion that 
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there existed in former periouds a much greater intensity of canaatioii 
than that which now prevails. His theory is, that whereas now, in 
the formation of beds, the aqueous action predominates, and the igne- 
ous is only represented by a few solfataras, in the most ancient timei 
the action was much more igneous, and that in the intermediate 
times fire and water divided the empire between them. In a word, 
he concludes with the expression of the opinion, which my long-con- 
tinued observation of facts had led me to adopt, ** that ibe nature, 
force, and pr(^p*ess of the past condition of the earth cannot be fM0«- 
ured by its existing condition." 

In addition to these observations on metamoiphism, let me remind 
you that, on the recommendation of the British Associalion, other 
important researches have been carried on by Mr. William Hc^tkins, 
and in the furnaces of Mr. Fairbaim, on the conductiye powers fior 
heat in various mineral substances. Although these experiments 
have been retarded by a serious accident which befel Mr. Hopkins, 
they are still in progress, and I learn from him that, without entering 
into any general discussion as to the probable thickness of the cnut 
of our planet, wo may even now affirm, on experimental evidence, 
that, assuming the observed terrestrial temperature to be due to cen- 
tral heat, the thickness of this crust must be two or three times as 
great as that which has been usually considered to bo indicated by 
the observed increase of temperature at accessible depths beneath the 
earth's surface. 

Of the Devonian rocks, or old red sandstone, much nught be ssid 
if I were to advert to tlie details which have been recently worked 
out in Scotland and in England ; but eonfininpf myself to general ob- 
servations, it may l)o jstatcd, that a triple subdivision of that group, 
which I have shown to hold pood over the continent of Europe, as m 
our own country, seems now to be generally admitted. 

Very considerable advances have been made in the development 
of the Carboniferous system. The close researches of Mr. Bmncy, 
who has from time to time thrown new lights on the origin and rela- 
tions of coal, and the component parts of its matrix, established 
proofs, so long ago as 1840, that great part of our coal-fields was ac- 
cumulated under marine conditions; the fossils associated with the 
coal-beds being, not, as had been too generally supposed, of fluviatile 
or lacustrine characrter, but the spoils of marine life. Professor Henry 
D. Rogers came to the same conclusion with regard to the Appa- 
lachian coal-fields in America, in 1812. Mr. Binney believes that 
the plant Sigillaria grew in salt water, and it is to be remarked that 
even in the so-called " fresh-water limestones " of Ardwick and Lc 
Botwood the Spirorbis and other marine shells are frequent, whilst 
many of the shells termed Cypris may prove to be species of Cythe- 
rea. Again, in the illustrations of the fossils which occur ia the 
bands of iron ore in the South Welsh coal-field, !Mr. Salter, entering 
particularly into this question, has shown tliat in the so-called *' Unio- 
ueds" there constantly occurs a shell related to the Mya of our 
coasts, which he terms Anthracomya; whilst, as he stated in the 
Memoirs of the (icoloyical Survef/, just issued, the very Unios of these 
beds have a peculiar aspect, differing much from that of true fi*esh- 
water forms. They have, he said, a strongly-wrinkled epidermis, 
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wluch 18 a mark of the MyadsB, or sucli burrowing bivalxe shells, and 
not of the true Unionidse ; they also differ in the interior. Seeing 
that in these cases quietly deposited limestones with marine shelu 
(flome of them indeed of estuary character) rest upon beds of coal, 
and that in many other cases purely marine limestones alternate fre- 
qaendy with layers of yegetabie matter and coal, may we not bo led 
to modify the theory, founded on the sound observation of Sir W. £. 
Logan, by which the formation of coal has been rather too exclu- 
nvely referred to terrestrial and fresh-water conditions? IVIay we 
not rather revert to that more expansive doctrine, which I have long 
w ip por t ed, that different operations of nature have brought about the 
consolidation and alteration of vegetable matter into coal ? In other 
words, that in one tract the coal has been formed by the subsidence 
In 9Uu of vast breadths of former jungles and forests ; in another, by 
the transport of vegetable materials into marine estuaries ; in a third 
case, SB m Russia and Scotland, where purely marine limestones al- 
ternate with coal, by a succession of oscillations between jungles and 
the sea ; and, lastly, by the extensive growth of large plants in shallow 



The geological map of Edinburghshire, prepared by Messrs. Ilowel 
and Greikie, and recently published, affords indeed the clearest proofs 
of the frequent alternations of beds of purely marine limestone charged 
irith Froducti and bands of coal, and is in direct analogy with the 
coal-fields of the Donetz, in Southern Russia. 

Concerning the Permian Rocks which were formed towards the 
close of the long palseozoic era, and constitute a natural series of the 
old Carboniferous deposits, it has recently been shown that they pre- 
sent in little England nearly as great diversities of lithological struc- 
ture as those which distinguish the strata of the same age in Eastern 
Russia in Europe from the original types of the group in Saxony and 
other parts of Germany. 

Sir R. L Murchison further stated that, from recent geological re- 
searches, it would appear that in the southern hemisphere there is 
not merely a close analogy between the rocks of the JPalseozoic age 
and our own, but, further, as far as the Mcsozoic formations have 
been developed, they also seem to be equivalents of English typical 
Secondary deposits. 

Hiis existence of groups oi animals during the Silurian, Devonian, 
Carboniferous, and even in Mesozoic period^, in Australia and New 
2<ealand, similar to those which characterize these formations in Eu- 
rope, is strongly in contrast with the state of nature which began to 
prevail in the younger Tertiary period. We know, from the writings 
of Owen, that at that time the great continent at our antipodes was 
i^ady characterized by the presence of those marsupial forms which 
still distinguish ita fauna from that of any other part of the world. 

GEOLOGY OF THE COUNTRY BETWEEN LAKE SUPERIOB AND 

THE PACIFIC. 

At a recent meeting of the London Geological Society, Mr. James 
Hector communicated a paper giving the geological resultls of three 
years' explorations of the Joritish territories in North America along 
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the frontier lino of the United States, and westward from Lake Su- 
perior to the Pacific Ocean. 

It began by showing that the central portion of North America is 
a great trianguhir plateau, bounded by the Rocky Mountains, iJQe« 
chanics, and Laurcntian axis, stretching from Canada to the Arctid 
Ocean f and divided into two slopes bv a water-shed that nearly fol- 
lows the political boundary line, and throws the drainage to the Gnl^ 
of Mexico and the Arctic Ocean. The northern part of this platean 
has a slope, from the Rocky Mountains to the eastern or Lanrentian 
axis, of six feet in the mile, but is broken by steppes, which exhibit 
lines of ancient denudation at three difierent levels : the lowest is of 
fresh-water origin ; the next belongs to the drift-depositB ; and the 
hi;;licst is the great prairie-level of undenuded Cretaceous strata. 
This plateau has once been complete to the eastern axis, bat is now 
incomplete along its eastern edge, the soft strata having been removed 
in the region of Lake Winnipeg. 

The eastern axis sends off a spur that encircles the west shore of 
Lake Superior, and is composed of metamorphic rocks and granite, 
of the Laurentian series. To the west of this follows a belt whore 
the floor of the plateau is exposed, consisting of Lower Silurian uid 
Devonian rocks. On these rest cretaceous strata, which prevail all 
the way to the Rocky Mountains, overlaid here and there by de- 
tached tertiary basins. 

The Rocky Mountains are composed of carboniferons and Devo- 
nian limestones, with massive quartzites and conglomerates, followed 
to the west by a granitic tract, which occupies the bottom of the 
great valley between tlie Rocky and the Cascade Mountains. The 
Cascade chain is volcanic, but the volcanoes are now inactive; to 
the west of it, along the Pacific coast, cretaceous and tertiary strata 
prevail. The description of these rocks was given with considerable 
detail, on account of their containing a lignite which for the first time 
has been determined to be of cretaceous age. This lignite, which 
is of very superior quality, has been worked for some years past by 
the Hudson Bay Company, and is in great demand for the steam 
navy of the Pacific station, and for the manufacture of gas. Exten- 
sive lignite deposits in the prairie were also alluded to; and, like 
those above mentioned, were considered to be of cretaceous age; 
but, besides these, there are also lignites of the Tertiary period. 

CHANGES OP CLIMATE INDUCED BY CHANGES IN THE EABTH^S 

AXIS. 

The following letter has been addressed to the London Athenceum 
by Professor Airy, the British Astronomer Royal, in answer to the 
speculations of Sir Ilenvy James (see Annual of Scientific Discovery^ 
18G1, p. 287), Chief of the Ordnance Survey of Great Britain : — 

" On the possibility of a great change in the terrestrial position of 
the earth's axis of rotation having been produced by the elevation 
of mountain masses," Mr. Airy says, " I do not question the accuracy 
of the principle of Sir Henry James's speculations ; but I very greatly 
doubt the adequacy, in magnitude, of the cause to explain the sup- 
pose! effects. 
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** To b^B with the case most {avorable for the production of a 
larse effect, I will suppose the earth to be a pexfectl^ rigid sphe- 
roio, which has, in distant ages, and under proper circumstances, 
assumed the form of equilibrium, and whose axis of rotation coincides 
with its axis of figure, and is a principal axis. And I will suppose a 
moantain mass to be elevated l^ something like a gaseous explosion 
(the hdttow being filled up by the influx of neighboring matter), in 
latitude not very different mm 45° ; it is evident that such elevation, 
either at the pole or at the equator, will not disturb the pannllclism 
of the axis of rotation. 

" As the mountain mass partook of the rotatory movement before 
its elevation, its elevation will not disturb, in any material degree, 
the velocity of rotation. The principal effect of the elevation is, that 
the axis of rotation is no longer a principal axis, that the principal 
axis of largest moment is now a little way beyond the present axis of 
rotation, and the two other principal axes, whose moments formerly 
were equal, now have moments very slightly different. The effects 
which follow are scarcely affected by this last modification. 

" It is well known that under these circumstances the axis of rota- 
tion will wander in the solid earth. But it will not wander indefi- 
nitely; its pole will describe on the earth's surface an ellipse not 
sensibly different from a circle, whose centre is the pole of the new 
principal axis, and afler a certain time it will return to its fbrmer 
position. The greatest change, therefore, in the terrestrial position 
of the earth's pole will be double the distance of the new principal 
axis fiom the former principal axis. 

«*A very slight investigation suffices to show that the angular 
change of the position of the principal axis will depend upon the pro- 
portion which the moment of^ inertia of the mountain mass ^or rather 
the increased moment of inertia from all the changes in its neigh- 
borhood, some being elevations and some depressions) bears to the 
excess of the moment of inertia round the polar axis above the mo- 
ment of inertia round an equatorial axis. This latter excess is about 
half the moment of inertia of the equatorial protuberance, that is, 
half the moment of inertia of a mass of matter twenty-five thousand 
miles long, six thousand miles broad, and thirteen miles deep. And 
what mountain mass can compare sensibly with this? Even if a 
moantain mass contained one-thousandth part of this matter (which 
I apprehend is very far above the fact), tne shift of the earth's pole 
woaM be only two or three miles ; and this, though it would greatly 
surprise astronomers, and might sensibly affect the depth of waters 
in harbors, would produce no such changes of climate as those which 
it is desired to explain. 

'* Now, let us suppose that the earth is not absolutely rigid, but 
that there is susceptibility to change of form, cither from that degree 
of yielding or fracture to which most solid substances are liable, or 
from the hydrostatic pressure of internal fluid. This, as I conceive, 
puts an end to all supposition of change of axis. The first day's 
whirl would again maxc the axis of rotation to be a principal axis, 
and the position of the axis is then permanent. 

*' The density of the sea is so much less than that of the solid parts 
of the earth, that it is not very important for us to consider it ; but, 
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as far as it has any influence, it is evident that it would immediately 
receive that change of form to which I have adverted. 

'^ When the position of the axis of rotation within the earth is seiir 
sibly permanent, its position, excluding the effects of external ac- 
tions, is also sensibly permanent in the heavens. 

'* So far, therefore, as I am at present able to enter into the ques- 
tion, I entirely doubt the validity of the cause assigned by Sir Heiury 
James for the changes of the earth's climates." 

Mr. W. E. Hick^n, also entering the lists as a disputant on the 
same subject, writes as follows: — 

The sun, in its apparent motion, makes a complete tour of the zo- 
diac; in a period usually estimated at 25,868 years, — shortened hy 
some later authorities to about 21,000 years, — called the Precessioiial 
Cycle ; the cause of which is not any real change in the poaitbn of 
the sun, but a change in the position of the observer, from an altered 
inclination of the earth's axis. 

If an observer were to place himself, on the 2l8t of March, at the 
bottom of a dry well, or at the lower end of any long shaft, like that 
of the inclined passage of the Great Pyramid, and look upwards, he 
would sec, at any given hour, certain stars cross his field of view; 
and he would again see the same stars next year on the same day, bnt 
not at precisely the same moment. They would cross his field of view 
some seconds earlier ; and earlier agun, and continually earlier, eveiy 
successive year ; proving, not that the stars had moved, but that the 
sidereal bearings of the earth had changed. In confirmation of 
which, if y»»r readers turn to Vyse's Pyramids, they will find a cal- 
culation ot* Sir John Ilerschers, that the entrance front of the Great 
Pyramid must, in the year B.C. 2123, have looked towards a Draconis, 
instead of towards our i)resent polar star, « Ursa Minoris. 

This varviu<T direction of the earth's axis is occasioned bv the 
varying inlluence of the sun and moon on the protuberant matter of 
the earth's e(iuator, in necessary correspondence with the earth's 
variations of distance in difierent parts of its orbit; and in respect of 
whicli varviiig influence the earth may be described, if I may use a 
homely figure, as in the situation of a man held by the collar fctween 
two policemen, and swayed to the right or left according to the force 
exerted by policeman A or policeman B. The monthly swayings to 
and fro of the earth's axis, which are very slight, thus arising, are 
called Nutation; the annual balance of their aggregate result is called 
the Precession of the Equinoxes ; the meaning of which is, that the 
equinoxes arrive earlier and earlier every year, and with them, of 
course, spring and summer, autumn and winter. 

Sir Henry James will have rendered a service to science if he suc- 
ceeds in inducing geologists to inquire into the effects of this perioil- 
ical evagation, the laws and limits of which are known; but, until 
they have done so, it would perhaps be wise to defer raising the 
question, for which we have no astronomical data, of whether or not 
t!ie axis of the earth was " at one time perpendicular to the plane of 
the ecli\)tic." The certain effects of precession in producing changes 
of cliiuiit:; and molifications of the earth's crust are sufficiently strik- 
ing to detain us, without at present going further. 

One consequence is, that the summers of unequal length, which 
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preyml in the northem and sonthem hemisplieres, from the elliptical 
rorm of the earth's orbit, arc periodically transferred by precession 
firom one hemisphere to the other, so that, by an alternate increase 
an(l diminution of heat and cold, the frigid zones of each hemisphere 
are idtemately contracted and enlarged in breadth. Thus, during 
the full course of a precessional cycle, say of twenty-four thousand 
years, there will occur an extreme variation of tropical latitudes 
equal to 47°, or of from 23}° north to 23^° south ; sufficient to have 
once brought the true line of the tropics within 5° of the southern 
coast of England. 

Another consequence is, a periodical shifting of the beds of the 
oceans, from the law which allows fluids more readily than solids to 
follow the slightest impulse of a new centre of gravity, and from the 
ahemate congealing and liquefying of unequal quantities of water in 
the Arctic and Antartic Seas ; and a third consequence is, a periodi- 
cal dislocation of strata from an addition to, or release from, superin- 
cumbent pressure whenever the waters of the oceans find new beds 
and channels : a cause alone sufficient to account for the upheaving 
of mountain chains. 

A general conclusion from the same premises may be drawn, that, 
from the slow but continuous displacement of the fluids and solids of 
the globe in prepress, the protumrant matter of the equator must be 
insensibly forming and reforming itself of fresh materials, so that in 
the lapse of infinite ages every pebble on the earth's surface may 
take its turn of exposure to tropical and arctic influences, without 
any further change in the direction of the earth's axis than the pro- 
cessional change described, and without any alteration in the sphe- 
roidal form of the earth's mass. 

PHYSICAL GEOGRAPHY OF THE BED SEA. 

The fdlowing is condensed from a paper recently read by Dr. 
Buist to the Bombay Geographical Society, and from remarks ap- 
pended to it : — 

The length of the Bed Sea from the Straits to Suez is 1,230 miles ; 
the greater strait is 13 miles wide, and the lesser 1^ mile. Its entire 
circuit measured round both gulfs is 4,020 miles; its area, 108,154 
miles, and its cubical contents probably 800,000 miles. Its greatest 
breadth, under parallel 17° north, is 192 miles, and it narrows to- 
irard both extremities. Two-thirds of the Red Sea had never been 
sounded when this paper was written, and the greatest depth tried 
was at lat. 25° 20', where no bottom was found at four hundred fath- 
oms. The Gulf of Aden, which continues the communication from 
the Straits to the Arabian Sea, is a funnel-shaped estuary, above 
nine hundred miles in length, and nearly two hundred across from the 
north-west point of Africa to the Arabian shore. 

The name, Red Sea, is derived from largo portions being covered 
with patches, from a few yards to some miles sauare, composed of 
microscopic vegetables, or animalculse, particularly al^undant in 
spring, and which dye the water an intense blood-red. When not 
amected by these organic beings, the deep waters are intensely blue, 
and the shoal waters shades of green. Contrary to expectation, the 
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water is not remarkablj.salt, the satine matter Tarying from S9.S to 
41 grains in 1000; die water at HaTre yielding 36 in 1000, and at 
Marseilles 88, while at the Canaries it reaches 44. Dr. Boist esti- 
mates that the evaporation from the Bed Sea is equal to eight feet 
annually, and that not more than one inch of rain, or rain-waker, is 
added in the same time, as, although there are heavy rains on the 
shores, they are sucked up by the parched sand. He coosiden that 
the result of the enormous evaporation is to prodnco a eonstani de- 
scent of heavy salt water to the bottom of tiie sea ; and when thii 
heavy fluid rises to the level of the Mocha barrier, he thinks it &]k 
over in an outward current, and is replaced by an upper inflowing 
current. In this manner he thinks the whole of the water is changed 
once a year. Just within the Straits is a fearfully hot portion of the 
sea, the Iiighest temperature prevailing between 14^ and Sl^ N., 
which is the great volcanic region. There the sea rarely faUs lower 
than 80° even in the winter months. In March and April it mounts 
to 84° ; by May it occasionally reaches 90°. The greatest heat is in 
September, when sea and air get occasionally above blood heat^ and 
looking over the rails of the ship when the sea is in this state, and 
rain falls and cools the deck, the feeling is that of holding the head 
over a boiling cauldron. In November, 1856, when the air was 82**, 
the sea rose to 106° between lat. 17° and 23° ; but this waa an excep- 
tional case. 

OBSEBYATIONS ON BPITZBEBGEN'. 

The following are some of the principal results attained to by the 
recent scientific; expedition, dispatched during the past year, by the 
Swedish government, to the polar islands of Spitzbergen and vicin- 

And, first, it has been ascertained beyond a doubt that the Gulf 
Stream impinges on the Spitzbergen coast. Not only was the seed 
of the Mimosa scandens discovered there, but also quantities of glass 
bottles, which the inhabitants of tlie Lofoden Islands and of Finmar- 
ken use in their cod-fisheries, as floats for their nets. It may, there- 
fore, be inferred that this brancth is a continuation of that which 
touches the Norwe^an coast. The drift timber, however, which is 
found in large quantities along the coast, is carried thither by a stream 
from the east, namely, the Siberian, as a quantity of bireh-bark, 
rolled together in a peculiar form, and evidently manufactured by 
man, was found amongst it, and it is known that the tribes along the 
Siberian coast use this birch-bark for net-floats. The pumice-stone 
which was found in large quantities on the coast in all probability 
comes from Iceland, the southern coast of which is washed by a 
branch of the Gulf Stream. The Gulf Stream, however, was found 
to exert no influence on the marine animal life, which is entirely of 
a glacial nature; but that it does have great influence on the tem--* 
perature and climate, there can be no question. 

Formerly it was supposed that the hmit of eternal snow reached 
down neafly to the surlace of the sea in the northern part of Spitz- 
bergen ; but from observations made on a range of rounded and uni- 
form mountains, devoid of projecting points, etc., it was ascertained 
that this limit is at least one thousand Swedish feet above the level 
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of ^be sea ; so that there ean be no glacier formatioii at a lower alti< 
tade. 

Another experiment of mnch interest was also made with refer- 
ence to the temperature of the sea at great depths. It had been the 
opinion that at great depths in the Arctic Ocean the temperature 
was at least -f-^ Cent.; but hy nsins the apparatus termed the 
M'Clintock apparatus, a compact mass of bottom clay was brought up 
from, a depth of 2,800 yards ; and a thermometer bemg thrust m to a 
depth of two inches from the surface of the lump, showed 0.6° Cent, 
while in the centre it showed 0.3°, the temperature of the water on the 
surface being 4.° ; and though the decreasmg temperature of the clay 
misht hare men affected by the increasing temperature of the water 
as it was being hauled up from the bottom, — a ousincss of two and a 
half hours, — still it can hare had no possible influence on the centre. 
At all events, therefore, the temperature of the bottom was by this 
experiment proved to be not less than 0.3'' Cent. ! Notwithstanding 
this low degree of warmth, there were found several marine animals of 
different types and classes, amongst others a moderately large Poly- 
parium, probably belonging to the Hyclroid class ; a bivalvcd mussel, 
some Tunicata attached to the Polyparium, Annelides, and one 
Crustacean of bright colors. 

The flora in Spitzber^en is poor ; but still the expedition has col- 
lected about sixty species of Phanerogamous plants. A white bear 
that was shot was, on being opened, found to have its stomach full of 
plants, thus proving that these animals can be herbivorous. 

An interesting observation that was made led the naturalists of the 
expedition to the inference that the tusks of the walrus, among other 
uses, are employed to dig up food from the bottom; for in the stomach 
of one of the specimens was found a quantity of the Mi/a truncatOj a 
species of sand-mussel, which lies buried at least one foot below the 
surface of the mud, and which the walrus, therefore, could only reach 
by using its tusks like a dung-fork, with which to turn up the mud from 
the bottom. 

Of land birds a few only were found : the Falco, Gerfalco, Stryx 
nrctea, Ptarmigan, and Snow-bunting. As far as can be recollected 
there were no strand birds, except the Trinqa maritima. Eider- 
ducks were found, both kinds of Auks, and dlulls in plenty. The 
sea around Spitzbergen is very poor in fish ; but marine animals of a 
low type were numerous ; and among these will probably be found 
mnch that is new. Of geological specimens an interesting and valu- 
able collection has been made. The paleontological formations seem 
to belong to the Permian and Jura. T^umerous fossils were collected, 
amongst which were ammonites, and impressions of leaves of Dico- 
tyledonous genera, bearing a strong resemblance to palm4eaves. 

UNITY or GBOLOGICAL PHENOMENA IN THE SOLAB SYSTEM. 

The following ingenious and plausible article, by L.^ Ssemanny 
is translated from the Bull, de la Soc. Geologique de France^ Feb., 
1861, for Silliman*s Journal, by T. Sterry Hunt, F. R. S. : — 

The observations upon the solar eclipse of July 18, 1860, have 
given rise among astronoihers and physicists to some interesting dis- 
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coflsions upon the nature of tlie son, which seem to merit the attention 
of geologists. The opinion hitherto generally adopted is founded npon 
the view suggested by Arago from his observations concerning the spots 
upon the sun. This great astronomer conceived that by admitting 
a dark nucleus surrounded by a luminous atmosphere or photosphere, 
it would be easy to explain the luminous phenomena presented hj 
the sun. On the other hand, Levcrrier, from the observations madle 
in Alters by the scientific conunission from the Paris Observatotyy 
maintains that the sun is lununous from the incandescence of its nu- 
cleus, and that the variations in the intensity of the li^ht at its sur- 
face may bo explained by atmospheric perturbations similar to those 
of our own atmosphere. M. Leverrier is led to admit for the sun at 
least two atmospheres, dlfierent in nature and in density, and it is prin- 
cipally with rc-i^ard to the external envelope, or rose-colored atmos- 
puero, which gives rise to the flames or luminous protuberances, that 
there exists a difference of opinion among observers. 

Other observations of a very diiferent nature give a strong support 
to the conclusions of Leverrier ; the remarkable discoveries of Kircb- 
hoff and Bunscn upon the dark lines in the solar spectrum have en- 
abled us to submit the solar atmosphere to an optical analysis, wluch 
makes known its chemical composition, and shows it to contain sev- 
eral alkali-metals, including sodium and calcium, which can only 
exist there in the state of gas or vapor. The discussion of this inter- 
esting subject belongs especially to chemists and physicists, but geolo- 
gists may bo permitted to express their sympathy for that view which 
accorrls the best with the theory that forms the basis of their science, 
and is, moreover, entitled to a certain authority among mathemati- 
cians and astronomers, inasmuch as it bears the name of the illustrious 
Laplace. 

AH modem geological theories implicitly admit the unity of our 
planetary system, in so far as that they suppose the sun, the planets 
and their satellites to have been formed from one primitive sub- 
stance ; their very variable densities only show that the constituent 
elements are grouped in varying proportions. It is not necessary to 
suppose that each body of the system presents exactly the same 
chemical combinations as are known on our globe, for affinities will 
vary with the temperature and the densities of the elements, but we 
may admit that a portion of any one of these celestial bodies, brought 
to the surface of our earth and there subjected to terrestrial influ- 
ences, would, in obedience to the chemical affinities which here pre- 
vail, be at length converted into a portion of earth. 

This unity of origin once admitted, there is no longer any reason 
for denying the analogy if not the identity of the phenomena which 
have accompanied the formation of the sun and the planets, at least 
of those whose density approaches the nearest to that of the earth. 
All of them must have passed by cooling from a state of igneous flu- 
idity to a solid condition, and their present state will depend upon the 
greater or less facility which their volume and their composition will 
have offered to the passage of heat. The chemical composition being 
the same, the duration of the geological ej)0ch3 upon each planet 
will have br.en nearly in a direct ratio to its volume, setting aside cer- 
tain corrections, of which it is not necessary at present to discuss the 
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eleineiits. Hie low density of tlie sun, which is little greater than 
that of water (0.252 that of the earth), would lead us to suppose the 
existence there of a peculiar condition of things ; science has, how- 
ever, as yet no means of appreciating the action of a heat so exccss- 
iTe as that which is required to maintain the alkali-metals in a gas- 
eous state, and it appears possible that if the temperature of the sun 
were reduced to that of the earth, its density would also be approxi- 
mated to that of our planet However this may be, the analomes 
of Levcrrier's theory with the observations of geologists are too im- 
portant, as showing the connection between the two great branches 
of natural science, not to encourage geolomstsMo further inquiry in 
the same direction, and it is with this object in view that we have 
been led to the following reflections. 

We admit a amilar geolo^cal or chemical constitution for the va- 
rious bodies of the solar system, and from this conclude that the phe- 
nomena which have accompanied their formation and their successive 
transformations must have been similar. Thus the planets and satel- 
lites whose density is near to that of our earth may be supposed to 
have passed through the different stages of liquid and solid incandes- 
cence, of the successive liquefaction of portions of their gaseous en- 
velopes, and to have finally been the seat of an organic creation. 

Of these planetary bodies the best known to us is the moon ; and we 
shall now inquire to what extent our slight knowledge of it is in ac- 
cordance with the observations made on our earth, and with the pres- 
ent state of the sun as supposed by M. Leverrier. It is well known 
that astronomers, so soon as they became possessed of good telescopes, 
discovered mountains and plains, or seas, on the surface of the moon, 
and the immediate application of those names shows the great re- 
semblance which was supposed to exist between the surfaces of the 
moon and the earth. It does not appear surprising that the form of 
the lunar mountains should be met with among only a small number 
of those on our planet, and physicists easily explain the greater ele- 
vation and the steep declivities of the former by the comparatively 
feeble action of the centripetal force at the moon's surface. But one 
of the gravest objections to the idea of a common origin of the moon 
and the earth is the apparent absence of water and air from the sur- 
&ce of our satellite, thus seriously embarrassing those geologists who ' 
attribute terrestrial volcanic phenomena to the intervention of these 
expansible elements. 

If^ however, we admit for the earth and the moon an identical and 
simultaneous point of departure, we can understand that their cool- 
ing has taken place at a rate nearly proportioned to their volume. 
That of the moon bein^ about two hundredths the volume of the 
earth, its temperature, if we admit an equal conductibility, will have 
decreased witn a rapidity fifty times greater, so that the geological 
epochs of the moon will have been in the same proportion shorter 
tnan the corresponding epochs on the earth, up to the time when the 
solar heat b^an to be an appreciable element. The moon has then 
advanced much more rapidly than the earth in the series of phenom- 
ena through wliich both must pass, and we may therefore logically 
suppose that our globe will one day offer the same general characters 
as are now presented by the moon. 
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We believe, then, that the water which ooTers the mirfaoe of Aa 
earth, and the air which surrounds it, will one day disappear, ai a 
necessary consequence of the complete coolins of the intenor of on 
planet. Rocks, with few exceptions, readily absorb moisture, and te 
more cr^'stallino yarietles are the most porous ; we need not, how- 
ever, consider the quantity of water which rocks may imbibe in this 
way, for the total amount of this element on the earth's surface is so 
small, when compared with the whole mass of the globe, that the 
ordinary processes of chemical analysis would not detect its presence. 
If we take the mean depth of the ocean at 600 meters,^ r=1968 feet, 
its weight will be equal to one twenty-four-thousandth of the earth, 
which, being reduced to decimals, would give for one hundred parts, 

Earth, WJBOSS 

Water, 0012 

In the Bulletin of the Greolosical Society of France (2d series, 
YoL X. p. 131), Durocher has puuished a series of experiments made 
to determine the quantity ot water in those minerals which enter 
into the structure of rocks, such as the feldspars, micas, hornblende 
and pyroxene, and which are regarded as anhydrous in composition. 
These minerals were reduced to coarse powder and exposed to moist 
air, the proportion of water being determined both before and after. 
It will be sufficient for our purpose to give the amount of water found 
after exposure. The orthoclaso of Utoe absorbed in this way 0«41 
for 100 parts, while the mean of seven other varieties of the same 
species was 1.28, and that of thirty specimens of various substances 
1.27. We have already seen that if the whole of the ocean were to 
be equally distributed throughout the earth this would contain only 
0.0042, or one hundred times less than the least hygrometric of the 
feldspars. It is probable that tlie water of the ocean thus absorbed 
would enter into chemical combination ; at all events, it would occupy 
a space much less than the pores produced by the shrinking of the 
roe-KS. 

If, now, we attempt a similar calculation for the atmosphere, we 
find that in supposing a height of eight kilometers, the total volume 
of the air which surrounds our globe, brought to the density which 
it has at the surface, would be about four millions of cubic myriame- 
ters, the volume of the earth being equal to 1083 millions, or 270 
times that of the air, so that a contraction of the primitive volume 
producing a vacuum of four thousandths (t^^q^) would be more than 
sufficient to absorb the whole of the atmosphere. (In calculating the 
volume of the atmosphere we have multiplied the surface of the globe, 
in square myriameters, by 0.8, which gives a sufficiently accurate result, 
the more so that the density of the air in the interior of the earth 
will be everywhere greater than at the surface.) 

It now remains to be seen whether the assumption of a shrinking 
of four thousandths can be justified by analogies. In the want of di- 

^ This depth Is deduced from the comparison of the relative areas of land and 
water, which are taken us 1 : 3, the elevation and depresKion of the surface bcin^ 
assumed as proportional to the square roots of their surfaces. Tlic depth of the 
Pacific Ocean, as deduced by Bacbe from the earthquake wave of Deo. 1854, was 
about 13,000 feet. 
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rect detemiiiiatioiui of the porosity of ciystalliiie rocks, npon which 
■abject I am not aware of any published experiments, the observa- 
tions upon the fnsion of rocks, and the determinations of their densi- 
ties in the crystalline and vitreoos states, admit of an indirect applica- 
tion to the question before us. The experiments of Charles Ste. 
Claire Devillo, in the Comptes Rendun for 1845, and of Delesse in the 
SuUetin for 1847, agree so closely in this matter that wo give them 
the preference over those of Bischoff, published in 1842. Deville 
aad Delesse found that the fusion of rocks yields glasses whose density 
is generally inferior to that of the rock in the crystalline state. This 
diminution for granite is equal to from nine to cloven hundredths, 
and it is evident that such a glass, passing to a cr}'stalline state and 
retaining its volume, must present vacant spaces in direct proportion 
to the augmentation of density, that is to say, equal to about one- 
tenth of its volume. If we take the mean density of granite at 2.60, 
it mi^ht with such a degree of porosity imbibe 8.9 parts in 100.0 of 
its weight of water. This shrinking of one-tenth is no exaggeration, 
and such a rock would still be a good building material, although 
containing twenty-five times more vacant space than our calculation 
reouircs. 

The vitreous state of a bod^ is nothing more than a fixins of its 
molecules in the positions which belong to them in the liquid state, 
and probably represents the liquid in its greatest degree of density. 
The crystallization of barley sugar, of wrought iron, and of Beau- 
mnr^B porcelain, are striking examples of the tendency of molecules 
to groap themselves in crystals even in the midst of solid masses, and 
we can thus readily understand the absence of vitreous substances 
among the older crystalline rocks. The great difficulty is to deter- 
mine with exactness the proportion of the vacant spaces resulting 
from this change, since these will varv for each body, and probably 
Also with the vmume of the mass. Sulphur fused in an open vessel 
er3rstallize8 slowly, the level of the liquid sinks a little, and after com- 
plete solidification the surface is covered with hoUows resulting from 
the shrinking, whereas if cooled in a spherical shape these cavities 
woold naturally be formed at the centre. Water and bismuth, as is 
well known, behave in a very different and remarkable manner, the 
first dilating eight or ten hundredths at the moment of congelation, 
and the second one fifty-third. The only conclusion to be drawn 
from these facts is, that each body in solidification behaves in a 
different manner, and that for the solution of the question before us 
we can only take into account the well-known porosity of rocks. 
The problem, however, appears to me one of g^cat importance in 
connection with theoretical geology ; if we admit with Deville that 
at the moment of crystallization the density of rocks is in all cases 
augmented, we are forced to conclude that all the crystalline masses 
formed at the surface of the liquid globe must have sunk and accu- 
mulated at the centre. The cfTect of a similar action has l)een 
shown by physicists, "who l^avc donioastratcd that the cold of winter 
would freeze our lakes and rivers from the bottom if the ice sunk at 
the moment of its formation, as would the solidified parts of a lake 
cf molten sulphur. Wo should then have, in place of a liquid globe 
snnroanded by a solid shell, a mass solidified to the centre ; a conclu- 

23 
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Bion which is perhaps more in harmony with the feeble and local ac- 
tion which the interior is known to exert on the surface. Since, then, 
the data are wanting to fix the amount of shrinking in the crystalli- 
zation of rocks, we may find in an analogous phenomenon some terms 
of comparison. The diifcrcnce between the density of cast metals 
and the some afler hammering can only arise from a contraction mm- 
ilar to that which takes place in igneous rocks. The surface becom- 
ing solid while the interior is yet liquid, the natural contraction of 
this portion is prevented, and from this necessarily result yacanl 
spaces in the mass, which are afterwards compressed by iJie action of 
tlie hammer. In calculating from the differences in density the yoI- 
ume of the vacant spaces thus produced, we find for iron a contrac- 
tion of 0.07j; for nickel, 0.045; for aluminum, 0.041; for copper, 
0.011 ; for gold, 0.005 ; while the contraction of the earth necessair 
to absorb the whole atmosphere would be only 0.004. From this it 
results that an ingot of gold, the most solid obtained by the fusion of 
a metal, contains more vacant space in proportion to its volume than 
would be required in the globe for the absorption of its gaseous en- 
velope ; it is scarcely possible that any crystalline rock should be 
wanting in this slight degree of porosity. 

From the preceding considerations, the successive absorption of 
the air and water by the solid portions of the globe becomes in the 
highest degree probable, and we may conclude that our earth wUl 
one day present that same total absence of ocean and atmosphere 
which we now remark in the moon. It is e\idcnt that this progress 
of the waters towards the earth's centre must have long been in op- 
eration, and it becomes interesting to consider the effect wliich tlus 
must Lave had upon the level of the ocean. Let us suppose that the 
rocks near to the surface of the earth contain one nundredth of 
water, a proportion which, from the above calculation, will not be 
regarded as excessive, and that tjie water moreover does not exist in 
this proportion at a depth Ixiyond that at which the terrestrial heat 
equals 100° Centigrade. If we take tlie augmentation of heat in de- 
scending to be one dcirrt'e for tliirty-three meters, this will give a 
depth of al)out 3,000 meters, wliile one part of water by weight in 
one liundred parts of a rock whose density is ec^ual to 2.5, will cor- 
respond to a volume of one-forlieth. We shall now calculate the 
volumt^ of this external layer which we have supposed to be thus im- 
pregnated with water, regarding it Jis a ])risiu having for its base the 
surface of the earth, with a height of 3,000 meters, which would give 
a ranss of 1 ,530,000 cubic myriameters, containing 38,000 cubic myr- 
iameters of water. The total volume of tlie ocean being one forty- 
eight thousandth that of the globe, or 225,000 cubic myriameters, it 
follows that this layer of 3,000 meters of earth would contain a vol- 
unio of water etpial to one-sixth of the present ocean. Wliatcver 
may be the real value of these figures wliich we have adoj)ted to ren- 
tier the deiuonstrjition more clear, the interest and importance of this 
inquiry is evident. 

I am (;onvineed that the ultimate complete cooling of the interior 
of the earth is inevitable. We may afiirin on general principles that 
between two media of different temperatures, separated by a layer of 
rock which is a conductor of heat, an equilibriimi will at length be 
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established. It is probable that this cooling is, however, to a great 
extent effected hy the innmnerable currents of water and gases 
wluch circnlate in every direction through the interior of the ^obe, 
and of which volcanic eruptions, hot springs, and suffioni are only 
the more violent manifestations attaining the earth's surface. The 
recent ingenious experiment of Daubrde has shown us that water may 
be drawn by capillary force towards spaces heated much above its 
boiling point. The water thus conveyed, in passing into the state of 
vapor, does not ever3rwhere produce volcanic phenomena, for these 
probably require the concurrence of conditions which are not oflen 
K>imd. ^The aqueous vapor will ordinarily ascend to colder portions 
of the earth's crust, and there, yielding its heat to the walls of the fis- 
sures, will flow back in the liqmd state to the source of heat to repeat 
the same process, while on the other hand currents of cold water will 
absorb the heat thus conveyed to the rocks and bring it to the sur- 
face by thermal springs. 

The general permeability of rocks is so well admitted by most geol- 
ogists that I have not thought it necessary to seek for proof of it in 
thie discussions of the present question ; the brilliant conception of the 
metamorphism of rocKS by the humid way, whi(!h has been so well 
maintained by the ablest chemists, is only possible on this condition. 
The permeability of rocks also explains m a satisfactory manner the 
formation of agates, and of zeolites, arragonite, and other minerals in 
the midst of the most compact basalts, and of geodcs of quartz, in the 
Norwegian granites. We may also recall the artificial colors which 
are ^ven to agates. Mr. Damour has even shown by a scries of 
curious experiments that the water which is ordinarily considered as 
chemically combined in certain hydrated silicates, such as zeolites, 
may be m part extracted from them, and again restored, without 
any apparent alteration in these minerals. 

KOTB. Dmfh of the Ocean, — In the above article, Mr. Sacmann has quoted 
Ijaplaoe's inference of COO meters fnear 2000 feet) for the mean depth of the ocean. 
All resoarohes tend to show that this depth is very ^^rcatly loss than the actual 
depth ; the data on which Laplace's conclusion was based are also quite eonjoo- 
tnral. The area of land to sea is now stated as 3:8, and not, as formerly, 1 : 3. 
Tfails woald render the ocean even shallower than was stated by Laplace; while 
every modem observation in deep soundin<^s, and above all the discussion of 
waves of translation in earthquakes, proves ft vastly deeper. 

The discussion of the Japan earthquake wave in 11^4 by Prof. Bache, cfave for 
the depth of the Paoifio Ocean in the path of the SImoda waves to San Diego and 
San Francisco (M^ W^ 32"42^ Sr 480 & depth of 2,230 to 2,100 fathoms (13^380 to 
122O00fQet). 

Tonng estimates the average depth of the Atlantic at about 15,000 feet, and of 
the FacTfio about 20,000 feet. 

GoTOt derives IVom the law of the relief of continents about 15,000 feet for the 
South Atlantic, which he suggests may be too little. 

Herschel derives from the velocity of the tide wave, accordinjy to Airy's table, 
22,000 feet for the Atlantic basin from lat. 50" S. to lat. 50" N. He thinks that an 
average depth of four miles is rather above than below the true depth. 

KlcMen assumes a probable average of three and a half miles, or about 18,000 
feet. 

There fs certainly a wide diiTerence of statement among these authorities, but 
we seem authorized in assuming a mean depth for the gre:it oceanic basins of 
15,000 to 18,000 feet. The greater of these numbers would still leave Mr. Saemann's 
oondosions on the absorbabilitv of the waters of the globe by its rocky masf 
qvtte within the range of probability .—5i^iman'« Journal. 
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UMXB OP CBBPKST WAT>B ABOtJKD THB BRITISB ISLES. 

Ber. B. Everert, F. G. 8., in ■ pspn read before the British Asao 
ciBtion, 1861, itAted that bj dramas on a t^bart a lino travcrsng tlie 
desert KMUMinn aloi^ the En^iah Channel and the eastern cout 
of Ettjtlaild UidlBcotluul, coDdmiiiig it abn^ the rmc-huudrcd-ratb- ' 
cm line on the Atlantic nde of ScotUnd anrl L^lnml, nail connrcuog 
vitb it the line of deepeit raimdinga along SL Gcorga's ChaDncI, uti 
vneqnatMdod liex^onal tignre is desciibod arouad tho British VSds, 
and a Mntagona! fisura aroand Ireland. A hexn^onal polygon oiif 
be nculaily defined around the Isle of Arran. Thc^ie Imca were de- 
fatted in detiul hj the anthor, who [ininccd out that they li 
■real mmilar to the polygonal fortn twit stony or earthy b " 
in ahrinking, either in the procesa'of cotiHngor in drying 
tions of the one-hundrcd-fathom Kne to tho promontorf 
and general contour of the coast, were dwelt upon; andtt, 
that cortwn lines drawn across the British Isli-a from the J 
Uglcs of the polygon apposr to have on the strike and c 
tions of the strata were described. Aflor some remarks oftj 
able effect that ahrinka^ of the earth's erii!:t mu^t hare a 
tion rf molten rock, the author obserrcd that, in 
action of Bhrinking is the only one that we know of that wBPi 
any wlution of the phenomena treated iif in tliis paper, namely, loug 
lines of dei^esuon accompanied by lon^ linea of^Elevation, often, 31 
in the case of the Britiab lales, Spain and Portugal, and elsewhere, 
belonging to parts of hiige polygons bniken iiji into B]n:ill onus, oa if 
the surface of the e:irth bad once formed part of a basaltic caowwaj, 

TEMI'ERATURB OF THE EABTH's CBUST. 

The following paper, detailing certain recent observations on tie 
temperature of the earth's crust, was presented to the British Ano- 
ciation (1861) by Mr. Fairbairn, thepre^dont of the meeting: — 

It is now more than ten years since a scries of expcrimcnta was 
commenced to determine the temperature at which certain anbstancea 
become fluid under pressure. These experiments bad reference to 
the density, point o{ fusion, and conducting power of the materials 
of which the earth's crust is comj>osed, ana were proeecutod with a 
view to the solution of some questions regarding the probable thi<^- 
uess of the earth's criiit. Cfontcmporancously with these, wo were 
fbrtnnate in being able to ascertain hy direct experiments, under 
very favorable circumstances, the increase of temperatnre in die 
earth's crust itself. These obsc nations were ohtwncd by menus of 
thermometers pla!:ed in bore-holes at various depths, during the nnk- 
inc of one of the ducpest mines in England, namely, the coal mino 
belonging to F. D. Aatlcy, Esq., at Dukinfield. The Doro-holca were 
driven to such a depth ns to be. unaffeeted by the temporatnre ot the 
ebait, and the thermometers were left in them for periods varying 
from half an hour to two hours. It is very difficult to arrive at accn- 
rate data on the subject of the increase of temperature in the oarth^ 
crust. The experiments hitherto made give, unfortuaatoly, some- 
what conflicting )-esults, and even in the same mine the rate of in- 
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crease of temperature is b^ no means nniform. This is shown very 
clearly in the resnlts obtamed by Mr. Astlcy. It is scarcely prob- 
able, however, that the temperature in the mine-shaft influenced the 
results, and we must therefore seek the cause of this irregularity in 
the varying conducting power of the different strata, arising m)m 
different density, and dinerent degrees of moisture of the strata. As 
to the rate of increase, they appear to confirm previous experiments, 
in which it has been shown that the temperature increases directly 
as the depth. The rate is at first rather less than tliis, aflerwards 
somewhat ^ater, and at last again less, but on the whole the straight 
lino on which the temperature increases as the depths nearly ex- 
presses the mean of the experiments. The amount of increase indi- 
cated in these experiments is from 50° to 57|°, as the depth increases 
finnn 5| yards to 231 yards, or an increase of 1° in 87 met But if 
we take the results which are more reliable, namely, those between 
the depths of 281 and 685 yards, we have an increase of temperature 
from 57|o to 70^° or 12f° Fahrenheit. That is a mean increase of 
1° in 76.8 feet. This rate of increase is not widely dificrcnt from that 
observed by other authorities. Walferdcn and Ar£^ found an in- 
crease of 1° in 59 feet in the artesian well at Grenelle. At the salt 
works at Behme, where an artesian well penetrates to a depth of 760 
yards, or rather more than the Dukinfield mine, the increase is 1° in 
64.7 feet. MM. de la Rive and Marcet found an increase of 1° in 57 
feet at Greneva. Other experiments have given an increase of 1° in 
71 feet. In one respect the observations in the Dukinfield mine are 
peculiariy interesting. As they give the temperature in various de- 
scriptions of rock, they appear to prove what has hitherto been par- 
tially suspected, namely, that the conducting powers of the rocks 
exercise a considerable influence on the temperature of the strata. 
If we add to this the influence of the percolation of water, we shall 
probably have a sufficient explanation of the irregularities observed 
m the experiments. From the above observations we have evidence 
of the existence in the earth of central heat, the temperature, so far 
as can be ascertained, increasing in the simple ratio of the depth. I 
do not, however, presume to oner an opimon as to whether this in- 
crease continues to infinitely greater depths than we have yet pene- 
trated, as observations upon this point arc still imperfect. But 
assuminsf as an hypothesis the law which prevails to a clepth of seven 
hundred yards continues to operate at still greater depths, we arrive 
at the conclusion that at a depth of less than two and a half miles 
the temperature of boiling water would be reached, and at a depth 
of forty miles a temperature of 3,000° Fahrenheit, which we may as- 
sume to be sufficient to melt the most refractory rocks of which the 
earth's crust is composed. If, therefore, no other circumstance mod- 
ified the conditions of liquefaction, all within a thin crust of this 
thickness would bo in a fluid state. This, however, is not the case. 
At these depths the fusins point is modified by the pressure and con- 
ductivity of the rocks. We know that in volcanic districts, where 
the jgreat subterranean laboratory of nature is partially opened for 
oor inspection, the molten mass, relfcvcd from pressure, pours forth 
from volcanic craters currents of lava which form a pccuhar class of 
rocks. Besides this, it has been ascertained by Mr. Hopkins's exper- 

23* 
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iments on soft subetances, such as spermaceti, wax, and solphnr, that 
the temperature of fusion increases about 1.3° Fidircnbeit fbreveiy 
500 pounds' pressure per square inch, that is, in other words, that 
the temperature of fusion under prci^sure is increased in that ratio. 
If wo assume this to be the law for the materials of the earth's crusty 
and correct our previous calculations in accordance with it, wo shall 
find that we shall have to go to a depth of rixty-fivc miles, instead 
of men'ly forty, before the point of fusion of the rocks is reached. It 
must, however, be observed that Mr. Hopkins's later osperimcnts 
with tin and bar}^^^ do not show su:*Ii an increase of the pdnt of 
fusion in consequence of pressure, and he is led to the belief tliat it 
is only in the more (rompresslble substances that the law holds true. 
Independently of this, however, Mr. Hopkins points out to me that in 
the above calculation it is assumed that the conductivity of the rocks 
is the same at great doptlis as at the surface. In opposition to tho, 
he has shown experimentally that the conducting power for heat is 
at least twice as great for the dense igneous rocks as for the more 
superficial sedimentary formations of clay, sand, chalk, etc. And 
these close-grained igneous rocks are those which wo believe must 
most resemble the rocks at great depths below the surface Now, 
Mr. Hopkins shows that if the conductive power were doubled, the 
increase of depth, corresponding to a given increase of temperature, 
would bo doubled, and we should probably have to descend eighty or 
a hundred miles to reach a temperature of 3,000°, besides the further 
increase which investigation may show to Ije due to the influence of 
pressure on the temperature of fusion. Mr. Hopkins thert^fore con- 
cludes that the extreme tliinness of the crust assumed by some geolo- 
gists to account for volcanic! phenomena is untenable. Calculations 
on entirely independent data led liim to conclude that the tliickness 
did not fall short of eight hundred, instead of thirty or forty, miles. 
If it Ix; so much, he is further led to believe that the superficial tem- 
j)erature of the crust is due to some othc^r cause than an internal 
fluid nucleus. It i*emains a problem, therel'ore, which my friend Mr. 
Hopkins is endeavoring to solve, as to what is the? actual condition 
of tlie earth at great depths, and tlie relation of terrestri.al heat to 
volcanic phenomena. 

Mr. Hopkins said the communication which had been made by the 
President of the Association was worthy of more confidence than any 
which had hitherto been given to the public. No former treatises 
on this point had so largely taken into ac(!Ount the various circum- 
stances in connection witli mines, and the causes incident to tlK*m, 
which aflfected the temperature of the eart,li's crust. The condition 
of the rocks and walls, as well as the water in mines, must necessarily 
have a varying effect upon the temperature, and tliese facts had not 
received sufficient attention at the hands of thos(^ Avho had made ex- 
iwriments, but the President had now gone largely into it. One 
great advantage likely to result from the experiments explained in 
the President's paper was that the experiments had been made in a 
virgin mine, before it had been worked, and the tem])erature ascer- 
tained iKifore being altered by working. Xow, as regarded the mine 
in question, the stratum was very much inclined, and there was a 
good deal of water in it. That being the case, great caution was re- 
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flinred in workmg it, because a wet mine gave a higher temperature 
tnan a dry mine. Hitherto there had been very great difficulty in 
maJring observations and experiments in mines. He had had some 
discussions with Professor Phillips on the subject, and he hoped that 
before long tiiey would arrive at some process by which they would 
be enabled to make more satisfactory and conclusivo experiments of 
the continually varying temperature in these mines, and its effects 
upon the incrustation of the earth. 

BPPECTS OF LONG-CONTINUED HEAT. 

The effects of long-continued heat, illustrative of geological phe- 
nomena, is the subject of a report by the Rev. W. Vernon Harcourt, 
in the volume of the Reports of the British Association for 18G0. In 
1833 the British Association intrusted a commission, consisting of 
Pro£ Sedgwick, Dr. Daubeny, Dr. Turner, and Mr. Harcourt, with 
the task of illustrating geological science by experiments. To the 
last fell the lot of conducting a portion of these experiments in two 
iron fomaces in Yorkshire, at Elseear and Low Moor, the former 
being worked for a period of five and the latter for fifteen years. 
The materials consisted of a variety of minerals in various conditions 
in one box, and organic remains, both of plants and animals, in 
another box. The various substances in the boxes were separated in 
crucibles. The boxes were placed in the interior of the furnaces 
during their erection. At the end of fifteen years the Low Moor 
furnace was blown out ; nothing was left of the boxes but the iron 
straps by which they were bound, in a state of oxidation. A few 
crucibles and parts of crucibles only survived the wreck of their con- 
tents ; all the minerals, choice pieces, weighed powders, and compo- 
ntions had disappeared; and all the exactness with which Prof. 
Phillips had arranged them was lost labor. The deposits at Elsecar 
at the end of five years had not fared better. Two specimens, how- 
ever, were worthy of notice. One exliibited the conversion of river 
sand into sandstone, with a vacuity in its axis left by the volatiliza- 
tion of a plant. It was a stone of much tenacity, and came out a 
perfect cast. The other specimen was a translucent blue mineral, 
belonging to the class of Lapis lazuli. Outside the boxes under the 
bottom stone in Low Moor furnace Mr. Harcourt had also placed 
other crucibles, containing a bar of zinc, a block of tin, a pig of lead, 
and a plate of tile copper. The changes in them were very remark- 
able, showing the action on each other under the heating influence. 

INTEBESTING FACTS RELATIVE TO THE GEOLOGICAL HIS- 
TORY OP CEYLON. 

It appears from the recently-published investigations of Sir Emer- 
son Tennent, on the natural history of Ceylon, that the elephant of 
Ceylon is not, as has hitherto been invariably supposed, identical 
with that of India, but presents numerous variations from the struc- 
ture of that animal; awl that it bolong^s to a distinct sjiecies exist- 
ing only in Ceylou and Sumatra. The importance of this discovery 
is perhaps at first not wholly apparent, but a very little thought 
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leae, who people CeyloOi p oiaa M £in but numerous traditions aii4, 
laneada that at a period or infimte remottinesB their island iras pari,* 
(Ca eontinent m vtt that ita lontheni extremit/ fell below tUe eqm-.: 
tor, while in breadth it extended to the shores of Afiica on tbe one j 
bud and CUna on tbe oAor. 

Modem geokwiiBal ipecnlatioQa tend iu the Bonie direetion; an4 
nofsMor Auted holdi that at the commencement of the Terbarf 
ftttnatiot), while Nmthem Ana and a lar-^o portion of India were . 
oorered 1^ lea, there waa a continent Bonth of India extending south' 
and wwt, and conuacti&K Malacca with Arabia. Tiierc are thus ■ 
Area aoorcea fivm which air EmerMia Tcnnent's conjecture may be , 
ooofinaed: (Ui^nt tradilioiu, geological observation, and, mo«t i»- ' 
liable of all, "geographical distnbatiui,'' or pliyaical affinity. 

Adftional proo& ccnuiw noder tbe third bead have a&o recent]/ • 
aeenmnlated. Thna, we fiod thai Ceylou pos^Bsoa deer, tvo new ' 
■pedea of monkeys, a number of curious shrews, an orange-color«d . 
ichneiunon, and various other curious quadrupeds, which are not found 
in the Indian faun^ ; then, on the other hand, the Uger and the wdf 
of Hindustan liappily never infest the forests of the adjacent island. 
Of birdd, again, Sir Emerson Tcnnent particularizes some thirty 
^ght species nnknown at present in the continent But the nKNt 
conclusive aij^ment u found in the discovery, to which we have at- 
tuded, that the oucc current notion as to there being only two medei 
<^ elephants, the Indian and the African, is erroneous ; and that to 
these must be added a third, found in Sumatra and Ceylon. 

ITOTBS ON AMERICAN GBOLOQT. 

Tromut article contribntcd to Silliman's JourruU (May, lSGl),1n' 
T. Starry Hunt, F.R.S., of the Canadian Geolo^cal Survey, enti- 
tled, " On some Points in American Geology," we derive the follow- 
ing interesting summary of comparatively recent tacts and thecri«a 
relative to the geology of the United States and Canada: — 

The oldest scries of rocks, says Mr. Hunt, known in America, is 
that which has been investigated by the officers of the Geolc^cal 
Surrey of Canada, and by them designated the LaurcnUan Syatam. 
The recent investigations of Sir R. I. Murchison seem to prove tho 
identity of these rocks with the oldest crystaUine strata of western 
Scotland and Scandinavia, and Mr. Murchison proposes that tho 
name Laurcntian be adopted as a common appellation. These rocki 
are undoubtudly the oltiust knoirn strata of the earth's Croat, and 
thorotbro offer pecjliir interest to the geologist. As displayed in 1^ 
Lanrenlide and Adirondack Mountains, tbujr exhibit a volome whii-b 
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has been estimated by Sir William Logan to be equal to the whole 
palsDZoic series of North America in its greatest development. The 
Liaurentian series consists of gneiss, generally granitoid, with ^reat 
beds of quartzite, sometimes conglomerate, and three or more ume- 
stone formations (one, one thousand feet in thickness), associated with 
dc^omites, serpjentines, plumbago, and iron ores. In the upper por- 
tion o£ the series an extensive formation of rocks, consisting chiefly 
of basic feldspars without quartz and with more or less pyroxene, is 
mot with. Tne peculiar characters of these latter strata, not less than 
the absence of argillites and talcose and chloritic schists, conjoined 
with various other mincraloglcal characteristics, seem to distinguish 
the Laurentian series throughout its whole extent, so far as yet stud- 
ied, from any other system of crystalline strata. It appears not im- 
provable that future researches will enable us to divide this series of 
rocks into two or more distinct systems. 

Overlying the Laurentian scries on Lake Huron and Superior, we 
have the Hm*onian system, about ten tliousand feet in thickness, 
and consisting to a great extent of quartzitcs, often conglomerate, 
with limestones, peculiar slaty rocks, and great beds of diorite, which 
we are dispos ed to regard as altered sedimeriCs. 'These constitute 
the lower coppet^t)!cSring rbiiks of the lake region; and the im- 
mense beds of iron ore at Marquette and other places on the south 
shore of Lake Superior have lately been ibund by Mr. Murray to be- 
long to this series, which is entirely wanting along the farther east- 
em outcrop of the Laurentian system. This Iluronian series appears 
to be the equivalent of the Cambrian sandstones and conglomerates 
described by Murchison, which form mountain masses along the west- 
ern coast OT Scotland, where they repose in detached portions upon 
the Laurentian series. 

Besides these systems of crystalline rocks, the latter of which is 
local and restricted in its distribution, we have along the great Appa- 
lachian chain from Geoi*gia to the Gulf of St. Lawrence a third series 
of crystalline strata, winch foim the gncissoid and mica slate series 
of most American geologists, the hypozoic group of Professor Rogers, 
consisting of feldspathic gneiss, with quartzltes, argillites, micaceous, 
epidotic, chloritic, talcosu, and specular schists, accompanied with 
steatite, diorites, and chromiferous ophiolites. This group of strata 
has been recognized by SafFord in Tennessee, by Rogers in Pennsyl- 
vania, and by most of the New England geologists, as forming the 
base of the Appalachian system, while the Canadian geologists main- 
tain that they are really altered palaeezoii; sediments, and superior to 
the lowest fossiliferous strata of the Silurian series. 

In regard to the iutoresting question respecting the commencement 
of life on the earth, Mr. Hunt says : The recognition beneath the Si- 
lurian and Huronian rocks of forty thousand feet of sediment, analo- 
gous to those of more recent times, carries far back into the past the 
evidence of the existence of physical and chemical conditions, similar 
to those of more recent periods. But these highly altered strata 
exclude, for the most part, organic forms, and it is only by applying 
to their study the same chemical principles wliich we now find in 
operation that we are led to suppose the existence of organic life 
daring the Laurentian period. The great processes of deoxidation in 
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nature are dependent upon organization ; plants hy solar force coii- 
▼ert water and carbonic acid into hydrocarbonaccous substances, firam 
whence bitumens, coal, anthracite and plumt^o ; and it is the actum 
of organic matter which reduces sulphates, giving rise to metallk! sol- 
phurets and sulphur. In like manner it is by the action of dissolyed 
organic matters that oxide of iron is partially reduced and disaolTed 
from great masses of sediments, to be subsequently accnmolated in 
beds of iron ore. We see in the Laurentian series beds and veins 
of metallic sulphurets, precisely as in more recent fcHinations, and the 
extensive beds of iron ore, hundreds of feet thick, which aboand in 
that ancient system, correspond not only to great volumes of strata 
deprived of that metal, but, as wc may suppose, to organic matters, 
which but for the then great difTusion of iron oxide in conditions fa- 
vorable for their oxidation, might have formed deposits of mineral 
carbon far more extensive than those beds of plumbago which we ac- 
tually meet in the Laureutian strata. 

All these conditions lead us then to conclude the existence of an 
abundant vegetation during the Laurentian period; nor are there 
wanting evidences of animal life in these oldest strata. Sir William 
Logan has described forms occurring in the Laurentian limestone 
which cannot be distinguished from the silicified specimens of Stro- 
matopora rufjosa found in the Lower Silurian rocxs. They consist 
of concentric layers made up of crj'stalline grains of white pyroxene 
in one case and of serpentine in another, the first imbeddea in lime- 
stone and the second in dolomite ; we may well suppose that the re- 
sult of motamorpliism would be to convert silii-ified fossils into sili- 
cates of lime and ma«znesia. The nodules of phosphate of lime in 
some beds of the liaurentian limestones also recall the phosphatic 
coprolltes wliich arc frequently met Avilh in Lower Silurian strata, 
and are in the latter case the exuviae of animals which have been fed 
upon Ll/if/ula, Orbicula, Conularla, and SerpuHlcs, the shells and 
tubes of which we have long since shown to be similar in composition 
to the bones of vertebrates. So far tlierefore from looking U})on the 
base of the Silurian as marking the dawn of life upon our planet, we 
see abundant reasons for supposing that organisms, probably as 
varied and abundant as those of the palaeozoic age, may have existed 
during the long Laurentian period. 

The Potsdam san(]st<me of the New York geologists is unquestion- 
ably the lowest rovk from below Quebec to the ishind of Montreal, 
and thence ])a«sing up the valley of Lake Champlain, and sweeping 
around the Adirondack ^luuntains, it re-enters Canada and disappears 
to the north of Lake Ontario, in the valley of tlie Mississippi a 
sandstone exists which U believed to be the equivalent of the Pots- 
dam. 

The Potsdam sandstone of the St. Lawrence valley has for the 
most part the ( haracter of a littoral formation, being made up in 
great part of i)ure cpiartzose sand, and ollering upon successive Tbcds 
ripple and Avind-marks, and the tracks of animals. Occasionally it 
includes beds c^f conglomerate, or encloses large rounded fragments 
of green and black shale; it also exhibits eal;*areous beds appiircntly 
marking the passaee to the succeeding formation. 

We may su-^- Mr. Hunt, that while the Potsdam sandstone 
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was being leparated along the shores of the great palssozmc oceans 
Ukb ihalos and limestones of the Quebec group were accumulating in 
deeper waters. Mr. Hunt further considers the well-known Yer« 
mont marbles of Dorset and Rutland as identified with the limestone 
of the Quebec group, and as beds of chemically precipitated carboiH 
ttte of lime, or travertine, and not limestone of organic origin. 

The Quebec group is of considerable economic interest, inasmuck 
88 it 18 the great metalliferous formation of North America. To it 
bekmgB the gold which is found along the Appalachian chain from 
Canada to (^rgia, toother with lead, copper, zinc, silver, cobalt^ 
nickel-chrome and titanium. 

The immense deposits of copper ores in eastern Tennessee, and 
the nmilar ones in Lower Canada, both of which are for the most 
part in beds subordinate to the stratification, belong to this group. 
The lead, copper, zinc, cobalt, and nickel of Missouri, and the copper 
<^ Lake Superior, also occur in rocks of the same age, which appears 
to have been preeminently the metalliferous period. 

The metals of the Quebec group seem to have been originally 
brought to the surface in watery solution, from which we conceive 
them to have been separated by the reducing agency of organic mat- 
ter in the form of sulphurets, or in the native state, and mingled with 
the contemporaneous sediments, where they occur in beds, in dissem- 
inated grains forming fahlbanrls, or are the cementing material of 
conglomdrales. During the subsequent metamorphism of the strata 
these metallic matters, being taken into solution by alkaline carbon- 
ates or sulphurets, have been rcdeposlted in fissures in the metal- 
liferoas strata, forming veins, or, ascending to higher beds, have given 
rise to metallircrous veins in strata not themselves metalliferous. 
Such we conceive to be, in a lew words, the theory of metallic depos- 
its ; they belong to a period when the primal sediments were yet im- 
pregnated with metallic com])ound3 which were soluble in the perme- 
ating waters. The metals of the sedimentary rocks are now however 
for the greater part in the form of insoluble sulphurets, so that we 
have only traces of them in a few mineral springs, which serve to 
show the agencies once at work in the sediments and waters of the 
earth's crust. 

The intervention of intense heat, sublimation and similar hypothe- 
ses to explain the origin of metallic ores, we conceive to be uncalled 
for. The solvent powers of solutions of alkaline carbonates, chlo- 
rides, and sulphurets, at elevated temperatures, taken in connection 
with the notions above enunciated, and with De Senarmont's and 
Daubree's beautiful experiments on the crystallization of certain min- 
eral species in the moist way, will suffice to form the basis of a satis- 
factory theory of metallic deposits. 

' In Eastern Canada, Messrs. Logan and Hunt recognize a group of 
strata which the^ designate as the " Quebec group, which nave for 
their base a series of olack and blue shales, and are succeeded by 
gray sandstones, great beds of conglomerate, with magnesian and 
pure limestones. These arc associated with beds of fossilliferous lime- 
stones, and with slates containing graptolites, and are followed by a 
great thickness of red and green shales, often magnesian, and over- 
Lud by two thousand feet oi green and red sandstone, known as the 
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ooiMidan tbat the hfpeuoie »srU$ of rocks desL-ribcd hy Prof. n. Dl 
Bogen aa nBdaririas the SQnrian formalion in Feonsylvaoia, the 
OrwM Jfmmtein g»aaSeft>rma&>n, and a series of limestones, snsd- 
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fivd, aad dedgnated by him aa Cambrian, are really equivalents of 
tfaia Quebec groap more or less metamorphosed. 
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In the May aumber of SilUman's Journal (1861), Pro£ Edward 
Hitcheock rc-discusges the subject ' of the origin of the curious eka- 
^ted, curved, and Rattened quartz pebbles, which are especially no- 
ticeable in the conglomerates of Newport, R. I., and also at Tariota 
localities in Vermont, and contributes much additional infbrmatioa 
to our knowledge of the phenomena in question. 

Professor Hitchcock's conclusioDs respecting the elongated pebbles 
rf Newport are as follows : — 

' 1 . Tnia rock was once a conglomerate of the nmal character, ex- 
cept in the great abundance of the pebbles, and it has subaequentir 
experienecdgreat metamorphoses, making the cement ciystalline and 
schistose, and elongating and flatteuiug the pebbles. 2. lie pebbles 
most have been in a Btat« more or less plastic, when they aro elon- 

Sted, flattened, and bent. If their shape has been thus altered, 
3ir plasticity must of conrse be admitted ; for the attempt to change 
tbeir present form would resnlt only in fracture and commination. 
^le degree of plasticity however must have varied conndentbly; 
for some of them are scarcely flattened or elongated at all, and, aa 
has been stated, some are not cut offby the joints. 



». aft^ 



•vlons dtHDanlon oT this inl^PBt, wo Amutat of Set DU., UMI, pp. 



OEOLOGT. 277 

The neat and clean manner in which the pebbles have been gen- 
erally severed by the joints implies plasticity. For though occasion- 
ally we meet with one that has a somewhat uneven surface, as if 
mechanically broken, such cases arc rare. Whatever may be our 
tbeory of the agency that has formed the joints, the conviction is 
ftrced upon every observer that the materials must have been in a 
■oft state after their ordinal consolidation. There is no evidence 
that the opposite walls have slid upon one another at all, as the op- 
posite parts of the pebbles coincide. It seems as if a huge saw €r 
cleaver had done the work. 

These proofs of plasticity apply essentially though less forcibly to 
the micaceous and talcose cement which has also been cut across by 
those joints. Though generally small in quantity, it sometimes forms 
layers of considerable thickness intcrstratiiied with the pebbles. 

Same have imagined that the elongated, flattened, oent, and in- 
dented pebbles of this conglomerate may have been worn into their 
present shape and brought into a ^^arallel arrangement by the me- 
chanical attrition of waves and currents. We feel sure that an ex- 
tensive and careful examination of the localities, and of beaches 
where shingle is now bcin^ formed, will convince any one that they 
cannot have had such an ongin. 

In the conglomerates of Wallingford and Plymouth, Vermont, Pro- 
fessor Hitchcock found that the process of dongating and flattening 
the contained pebbles has been carried much further than at New- 
port, !EL L He even inclines to the opinion that conglomerates in 
these localities have been so operated on, while in a pki^tic state, by 
mechanical agencies that they have been converted into schists, in 
which these original rounded pebbles, flattened and elongated, formed 
the thin quartzose lominse. In regard to this theory Professor Hitch- 
cock uses the following language : — 

" It is riot probably possible for us to convey a very clear and com- 
plete idea of the evidence of this position. Would that our readers 
could, as wo have done, visit the localities and become familiar with 
the striking specimens there by repeated and careful examination. 
Fnnn our own experience it would not surprise us if the conversion 
of the pebbles of conglomerates into the lamin» of schist should 
be pronounced preposterous by able geologists. So the idea seemed 
to ns at first, when the facts forced it upon our attention. But 
as the facts compelled us to give up our scepticism, so we think it 
will be with any candid mind. Lookinsc at almost any specimen of 
the talcose conglomerate schist, on the edge corresponding to the dip, 
we should see nothing but alternating laminse of quartz and talc, or 
mica, and pronounce it a good example of the rock which we have 
called, and which is generally called, talcose schist. But a fracture 
at right angles rcveau the flattened pebbles, and shows us that the 
edges are what we have regarded as laminse. Let the process of 
flattening be carried a little farther, and no evidence will remain 
that they ever were pebbles. Who knows how extensively the pro- 
cess may have been tnus carried through in the schists and gneiss of 
the Green Mountains, and how large a part of them may once have 
been conglomerate ? " 

24 
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the recent difcomions of the snlnect woud oeeop^ a 
than die linuts of the present Tomme will aUow; Mk 
however, to lay that the ^eolorical views e gpt e ss od hgr Bhi. 
in 1844, and which have suiee been seooled at and lidtodM Iqr amt 
American geologists, and which have even been taken advantigaef 
by certain nnscmpuloos scientific opponents to bring Dr. "EkmSmA 
name and character into contempt betbce the pidilic, faawa nosr been 
admitted hj all geologists to be tme m party and hy mmf to be tns 
altogether. The essential points involved in this sol^eot of ikb Tbr 
cooic System are thus clearly presented in the March (1861) *^ 
of SUUman's Journal : — 

*' The rocks onder discoseion ocoopy a beltof eomitry eMt and 
from twenty to sixty miles wMe, stretching from the vioinity of Aa 
city of Now York in a northerly direction to Lake Champlain, Md 
thence through Vermont and 'Lfower Canada to Cape Gasptf at the 
mouth of the St. Lawrence. The strata, consistinff of sJMes^ Btaa- 
stones, sandstones, and conglomerates, are greatJy distoxbed, pficabed 
and (lislocated, and arc oflen, especially along the eastern side of the 
belt, in a highly metamorphic condition. On this side they are over- 
laid unconformably by Upper Silurian and Devonian rocks, but on 
the western and northern margin they are in contact with, and in 
general seem to be a continuation of, the Lower Silurian. Some of 
the slates of the formation closely resemble in lithological characters 
those of the Hudson River group, and thus along the western side of 
the region, where the junction of the two formations occurs, it is 
often impossible to draw the line between them. The dip and strike 
of both are in the same direction, and throughout extensive areas the 
newer rocks appear to plunge beneath the older. The whole di»- 
trict affords an excellent example of those cases, so well known to 
field geologists, where the true relations of the different masses can- 
not be clearly worked out without the aid of fossils, and where the 
best of observers may arrive at diametrically opposite opinions. 

" Dr. Emmons, one of the geologists of the New York Survey, early 
convinced himself, by a careful examination of these rocks, that they 
constituted a distinct physical group more ancient than the Potsdam 
sandstone, the latter being regarded by him as the base of the Lower 
Silurian system in North America. His views were given in detail 
in 1842 in his final report on that part of the State confided to his 
charge, and in a more special manner in another work entitled The 
Taconic System, published in 1844. In this latter work he figured 
several species of fossils which had been collected in different ])arts 
of the formation. Two of these were trilobites, and were described 
under the names of A tops trVineatus and EUiptocephala asapkoides* 
The others were graptolites, fucoides, and apparently trails of anel- 
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lides. He considered all the species to be distinct from any that had 
been found in American rocks of undoubted Silurian age. The 
pre-fiilurian age of the formation has also been maintained by him in 
several more recent publications, such as his American Geology, the 
several reports on the geological survey of North Carolina, and m his 
Mdnwil of Geology. 

** On the other hand, Professor Hall placed the whole region in the 
Hudson River group. In the first volume of the Palseontology of 
New Yoiic he identifies Atops trUineatus with Triarthrus Beckih the 
characteristic trilobite of the Utica slate ; EUiptocephala asaphoides 
hd refers to the genus Olentis, and describes as congeneric therewith 
another trilobite (0. undulostriatus), said to be from the true Hudson 
Btver shales. It is scarcely necessary to state that these identifica- 
tions have always afforded an extremely powerful objection against 
the COTrectness of the position assumed by Emmons, because no spe- 
des oi trilobite is known to rana;c from the Primordial Zone up to 
the top of the Lower Silurian. Hall's first volume was published in 
1847, and as it is unquestionably the most important work on the 
Lower Silurian Fossils of North America, it has been generally ac- 
cepted by our physical geologists as a guide. It is not surprising 
therefore that, in all the mscussions that have taken place dunng the 
last fourteen years upon the ago of these rocks, the majority of those 
who did not profess to be naturalists should have arranged them- 
selves on the side of the leading palaeontologist of the country. 

** The formation was traced from New York through Vermont, and 
there identified, by Professor Adams, the State Geologist, with the 
Hudson River group. The Canadian surveyors continued it with 
great labor through a mountainous and partially uninhabited country 
KMT nearly five hundred miles further, from the northern extremity 
of Vermont to the neighborhood of Quebec, and thence along the 
side of the St. Lawrence to the mouth of that river at Cape Gasp^. 
In Canada the nomenclature of the New York Survey was adopted 
for all the formations, and it appears from his several reports that 
Sir W. E. Logan could find nothing in the physical structure of the 
country to authorize him to make an exception in favor of this par- 
ticular series of rock. It has therefore always been called the Hud- 
son River group in the publications of the Canadian Survey." 

Within a comparatively recent period, however. Sir William Lo- 
gan and the Canadian geologists have found in the rocks in the vi- 
cinity of Quebec, heretofore referred by them, in opposition to the 
views of Dr. Emmons, to the age of the Hudson group, a large num- 
ber of fossils which prove unquestionably that the Quebec rocks are 
at least as ancient as the strata acknowledged to form the base of the 
Silurian System, or the " Potsdam sandstone," and as, in Vermont, 
strata, regarded of the same age as the Quebec rocks, appear to 
be subordinate to the Potsdam sandstone, it follows the position con- 
tended for by Dr. Emmons is probably true. 

If the views of Dr. Emmons arc to be accepted as entirely in con- 
formity with the real truth, it would seem as if the name " Taconic 
System," given by him to the lowest group of stratified rocks, ought 
to supplant the names " Huronian " and " Laurentian " adopted by 
the Canadian geologists ; the former being considered as the ** Upper 
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l^MMfo'aad tbalMtw ■•ib«''LcHrar Tho^k" (flwi Mmmif 
Pne. Boa. Soc JTtt. WtL, IHl, pp. SM, WT.) 

TBB AFPALAOHUH MOVVTAIN STSTKU. ^ 

K c ft ir Gtnot, wImmo nauiohei in respect to the great Ap'p»- 
ImUbb or rtringhaiij UbontaiB Sjitan of North America have 
beesbefiwa nolaoBd in pnriaiimfanui of the Annual of Scieniifio 
DiieoMrjh *"■■»'■"■■' t*— to SiHimam't Journal for Man'h, 18G1, a 
■new ttaioratK papor on the abors nUect, accompaaied bj a map 
and & tdbk of tko *"»**■ of Bwzfy all tto principal peaks of thu 
m^ of monntaiiu. ttcn thii paper ve denve the following meok- 

The reauwfc baa been made vidi jmtioe that the Appalachian or 
Alk^hanr iTMcm of Bwnntaiiia, altbougb situated ia the midBt of a 
eiTilued nation, ii tSSk one of die obaina coDcemiDg which we have 
the leeat aiMMint of povtiTe fcnoidec^ Xbia is due in a considera- 
ble decree to the oMaelea, cAen Ttry great, which the explorer 
neeti m tbeae wild tepont. A cbain of thirteen hundred milea in 
>__..!. .■ it field, eipeuallj when it indodes 



wiu intenniiudde fe wM i, where « fiutpath rarelj guides the mv> 
eller'fl step, and wlucb it ia impoanble to eroBs exi 
in the hand, and with aIom or lame and itrength 
portionate to the reaoltawlucb aM obtained, t 
many ports of the system tbe journey ia tA be made ra m _ 
region, without a reliable map, far from a human dwellii^, rare^ 
penetrated by the most hardy hunters. The explorer must be r«)dy 
to march without any trusty guide, and to sleep ia the open atr, ez- 
poeed to the inclement temperature of the elevated r^iooB, and 
obliged to depend for nouriahment on the food which be can carry 
with him. In these circumstances the danger of perishing from ex- 
haustion is by no means imaginary. 

In a great portion of the Appalachian chain, e^>ecially towards 
the south, the lofly forests, which crown nearly all the summits, and 
the thick underbrush, literally impenetrable, of rhododendrons and 
other evergreens, in which the faint track of the bear is crfien the 
onW assistance of the traveller, are not tc9s serious obstacles. The 
difficulty of obtaining general views, enabling one to take his bear> 
ings in the labyrinth of mountains which cover the country, is thus 
considerably increased ; and the favorable points of obsei'vation which 
are necessary to determine the position of the peaks which are mea- 
sured or to be measured, and for identifying them in every case, are 

The upheavals of ancient rocks which constitute the gener^ atme- 
turo of the Appalachian system extend in an undulating line thirteen 
hundred miles in a mean direction of north-east to south-west, fitm 
the promontory of Gaspi? upon the Gulf of St. Lawrence to A^ Nm wi, 
where the teiminal chains sink down, and are lost in the recent and 
almost horizontal strata of tho cretaceous and tertiary formatioiH 
which cover the greater portion of the surface of that State. Tiat 
long range of elevations is composed of a considerable number ot 
nhaina, sensibly parallel to each other, occupying more parttcnlarir 
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the eastern part wbicb hcea the ocean, and of an extended plateaa 
which preYWS towards tfa^west and nortk-wesc and descendft izrad- 
nally towards the inland Tallejs of the Sc Lawrence, the Lakes Erie 
and Ontario^ and the Ohio Biier. 

The lose on which this larpe belt of ninmif.ainii rests, and which 
may be considered as bounded hj the Atlantic Ocean on one ade and 
hy the Ohio and St. Lawrence RiTers on the other, is fanned in the 
east l^ a plain slurhtlr inclined towards the Atlantic. The width 
of that plain in >iew Kngland does not vary much firaoL 6Ar iniLes. 
Near the month of the aa^aoa^ however, in New Jersey, it nearlr 
disappears, bnt gradnaUj increases towards the »ath to a width of 
orer two hundred miles. Its eleration above the sea, at the fiwt 
of the moantains, is in New England from three hundred bo five 
hondred feet. From the ne^borfaood of the Bay of New Tork, 
where it is nearly on a level with the ocean, ic r^ies frradoallj tow- 
ards the south to an altitude of over one thousand Feet. On the 
west the table-lands which border upon the Ohio River, and which 
may be considered as the general base of the syiftem, preserve a 
mass elevation of a thoosanu feet or more, in the thirrkness of which 
the river-bed is scoc^ied oat to the depth of from four hundred to ax 
hundred feet, thus reducing the altitude of the Ohio Biver full one- 
half from that of the surrocmding Hnds^ 

The vast belt of the Appalachian highlands fonns the marginal 
barrier of the .American continent on the Atlantic side, and deter- 
mines the general direction of the coast line, which in general runs 
parallel to the inlkcdons of its chains with remarkable regularicy. 

When from any point we traverse the Appalachian system from the 
Atlantic, we encounter first a zone which shows that they are but the 
last undulations due to the action of the same farces whi«:h have up- 
heaved and folded that region, and which have nused at the same 
time the mass q£ these more uniform plateaus. Thus, when from any 
point wo traverse the Appalachian system from the Atlantic, we en- 
counter first a plain more and more undulated and gradually ascend- 
ing to the foot of the mountains ; then a mountainous zone with its 
ranges parallel and its valleys longitudinal ; at length a third zone of 
nnirorm plateaus slightly inclined towards the north-west, and cut 
with deep transverse valleys. 

Another conspicuous feature of the Appalachian system is a laige 
central valley which passes through the entire system from north to 
south, forming, as it were, a negative axis through its entire length. 
This is what Mr. Rogers calls the Great Appalachian Valley. At 
the north it is occupiol by Lake Champlain and the Hudson lUver ; 
in Pennsylvania it bears the name of Kittatinny, or Cumberland 
Valley. In \lrginia it is the Great Valley ; more to the south it is 
called the Valley of East Tennessee. At the north-east and at the 
centre its avera^ breadth is fifteen miles ; it contracts in breadth 
towards the south, in Virginia, but reaches its ^atest dimensions in 
Tennessee, where it measures from filly to sixty miles in breadth. 
The chain, more or less compound, which borders this great valley 
towards the south-east is the moro continuous, and extends without any 
great interruotion from Vermont to Alabama. In Vermont it bears 
the name of Green Mountains, which it retains to the borders of New 

24* 
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Tok ; itt Ite litter Steto il bMOBM t^ 

tl» Sooth MoiBtMiii ; in Ybj^aia, tk» 

and Tameneei the Iroiif CwDky, ead 

north-weit of the mat Tallejr, bet^reen the latter 

tiie plateau paaralld, there ecKteadi a BBoddle aeae-of 

bj aanoir TaflC7a» tiie aure eeaitbraoaa of whieiiia Ifea Maajaidfah 

bouade 4^ omtral Talkur. TUb aoM luMaTarialila^toM&rm4H^ 

ftrent parti of the r^itaii, aad tiie wnibeit of eham 

it ii bj BO BMaai nmftmi AnM^^bout 

Piaang the egre oirer a map 5f the ayitwii ire ab _ 

in iti loogitadhBAl extent two prineipu earvatanas thft-aaa ji'tihi 
north, firaoi Gasp< to New Tone, the conesfil^of wUeli^li tamd 
towardi the iooth-eiit; the other at the ceafaeyflMt Ilii.lTiitoati 
New Bi^OT in ^^iginia, with te eoncanity dio tawvdi tha iaal ~ 
the thad ihan New Bitot to the jonth-weit fiiiiiaiilj ef the ^ 
the direction of which ii nearibr itraisht^ or Ibmiqg afeoalla'^ 
ccMicaTe to the north-west* Thefle three difiwMia, Adaidai , 
extent from north to ionth, are wen maiked at the novA bgr tibi^ 
hawk and Hndson Biren, which break tfaroq|;h tha (1 wiahMiaaajgi 
tern to iti base and acKMB its entire breadth; aad al taa aaath bj 



deep valley of the New Biver. 



The narihern division IB. mneh the moitiiolafeed; itiaaka^edhai- 
calij the most ancient, Bince iti n^ieaTab ^ipear eoeval mA tta 
Silurian and Devonian epochs, and are thns maoh* anterior ta. the 
rest of the 83r8tem, which only emerged after the deporit of the ear- 

boniferoiis rocks which it has elevatecL Four hundred feet UKHre of 
water would separate all the vast territory of the northern divimon 
IVom the American continent. One hundred and forty feet would 
convert into an island all New England and the British Posseasions 
as far as Gasp^ ; for the bottom of the valley occupied by Lake Cham- 
plain and the IIudfK)n does not in any part exceed this level. 

The southern division^ from New Kiver to the exiaremity of the 
system, is much the most remarkable for the diversity of its physical 
structure and its general altitude. Even the base upon which the 
mountains repose is considerably elevated. Although the elevation 
of the Atlantic plain at the eastern base of the mountains is only one 
huudred to three hundred feet in Pennsylvania, and five hundi^ed in 
Virginia near James River, it is one thousand to one thousand two 
hundred feet in the region of the sources of the Catawba. In the 
interior of the mountain region the deepest valleys retain an altitude 
of two thousand to two thousand seven hundred feet. 

In the region of country comprised between the Blue Kidge and 
the great chain of the Iron, Smoky, and Unaka Mountains which 
separate North Carolina from Tennessee, through an extent of more 
than one hundred and fifty miles, the mean height of the valley from 
which the mountains rise is more than two thousand feet ; the moan- 
tains which reach six thousand feet are counted by scores, and the 
loftiest peaks rise to six thousand seven hundred feet ; while at the 
north, in the group of the White Mountains, the base is scarcely one 
thousand feet, the gaps two thousand feet, and Mount Washington, 
the only one which rises above six thousand feet, is still four hundred 
feet below the heightof the Black Dome of the Black Moontains of 
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Koiih Carc^na. Here tlicn, in all respects, is the cnlminatmg region 
of the Tast Appalachian system. ^ . 

Professor Guyot also notices at length the remarkable depression in 
the Appalachian system between the northern and middle divisions, 
above referred to, which attains its lowest point in New Jersey, in 
the parallel of New York city. This depression causes the continen- 
tal plains which form the natural base of the nK)untain system to 
diMpear at this point under the waters of the ocean. The waters 
of the tide thus come to bathe the very base of the mountains, and 
the renon of plains fades away on the frontiers of New Jersey and 
New Xcack, while towards the south the plains at the base of the 
mountains gradually enlarge, and in North Carolina reach a breadth 
of over two hundred miles. 

This depression seems to be due to a local subsidence of the earth's 
cnut at an epoch undetermined, it is true, but which must have been 
potterior to the principal upheaval of the Appalachian Mountains. 
A fifcct, the discovery of which is due. to the sagacity of Prof. J. D. 
Dana, seems to give weight to this opinion. He demonstrated by 
means of numerous soundings, marked upon the excellent marine chart 
published by the United States Coast Survey, the existence of an 
ancient channel, a continuation of that of the Hudson River, which 
goes out from the Bay of New York through the Narrows, and ad- 
vances far out under the waters of the ocean. It is not possible to 
snppose that such a channel, which is constantly liable to oe obliter- 
ated by sand-banks formed by the motion of the sea, could have ever 
been formed in its present position. In order that the current of the 
liver should excavate this channel it is necessary to suppose that the 
bottom of the sea has once occupied a higher level, aoove or very 
near the surface of the ocean. The shallowness of the ocean for a 
considerable distance from the coast of New Jersey also indicates a 
prolongation of the continental plains under the sea, and the limit of 
the deep waters is there found at a distance nearly double that which 
is observed off the coast of the Carolinas. Moreover, the parallelism 
vrhicb exists between the line of coasts and all the great general in- 
flections o£ the Appalachian system, a parallelism which is well 
marked fhnn Nova Scotia to Florida, here undergoes a modification 
which is well explained only by a local depression of this part of the 
system. The fact that all New Jersey is now undergoing gradual 
sabmergence from Cape May to the Bay of New York, which is 
proved by numerous facts gathered in the Geological Survey of the 
otate of New Jersey, is here not without signification. 

NOTES ON THE HISTORY OP PETROLEUM, OR ROCK OIL. 

In the Canadian Naturalist (July, 1861), Mr. T. S terry Hunt, 
F.R. S., of the Canadian Geological Survey, gives the following com- 
prehensive resumi of the most miportant facts thus far made known 
respecting the geological liistory of the various substances designated 
as " petroleum," " rock oil," " naphtha," " asphalt," " mineral pitch," 
etc. AU of these, says Mr. Hunt, are forms of bitumen, some of 
which are solid, and others fluid, at ordinary temperatures ; the more 
liqmd being mixtures of oils difiering in volatility, which by exposure 
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totta ife hBBOi knUd,aiul, partullf by crt^io^^ir^^^^ 
. odteian ftvn tha air, amatualiy become solid and chaoged into 
^nanl pitok Tkam lalMtkncca, which are doubtless oT OIgBIli(^ ori- 
^Di OOOW in ivckl of all «ffe», from thu Lovrer Silurian to the Ter- 
tUVy period ueban, aad are generally found impregnadng lime- 
MoJm, and DUfa nn^ nadstones and shales. Their proaulu^(i im 
Iha kirar palMOMin iMk% which cont^ no traces of uud planu, 
- ihowa Aat thef hava not in all oases been derived fi-om terr^trial 
wigWariM, bnt nil^ bava baca fonned Irom marine plants and ant- 
nau; tha latter ii not mrpnaing when wo consider that a coivddi^^a- 
"-portioaof tha tiMDHofthelowcF marine animals Is deatitu-- ' 
ragaa, and TcrT.KBulBr f 



^ d WJ.nBuIar in chemical compomtion to the wood; fibre ' 

at plants Bendaa th« rodia which contmn true bitumen, we have 
irhat ara callad Mtwmiiinwa shales, which, wben beated, bum with 
tmcae, and bj djitillalion at n high temj^rature yield, besides i:dam- 
■nble gaKi, a poctiam of oil not unlike in its characters to petroleom. 
Theae are in iMt argillaeeoaB rock» intcnnixed with a portion of or^ 
ganie natter allied to peat or lignito, which hy beat is decomposed, 
and pTM riae to Ctl7 ajdrocarCons. These intUmmable or lignitjc 
■halea, wUoh m^ be ooBTeniently distinguished bj the name of pg- 
roieiuO, are to be oarefnlly distinguiahed frcm rocks coutainiDS 
nsdy-fiamed tntomen; thi^ being easily soluble in benzole or auf 
phide of carbon, can be readily dissolved from the rocks in which it 
oecnn, while the pytotduitt in question yield, like coal and lignit«, 
little or nothing to theae liqniifa. 

It is the more necessanr to insist upon the distinction between %■ 
nitic and bituminous rocks, inasmuch as some have been dlspoeedlo 
regard the former as the source of the bitumen found in nature, whick 
they conceive to have ori^nated irom a slow lUsttUation of theee mat- 
terB. The result of a careful examination of the question has, how- 
ever, led us to the conclusion that the fbrmation of the one excludet 
more or Icbs completely that of the other, and that Utumen baa beea 
generated under conoitions different from those which have tittnt- 
formed organic matters into coal and lignite, and probably in decfi 
water deposits, from which atmospheric oxygen was exclndc^l. Tbiu 
in the paleozoic strata of North America we find in the Utica utd 
Hamilton fortnations highly inflammable pyroschist^ which contain 
no soluble bitumen, and the same is true, to a certun extent, of sooe 
limestones, while the Trenton and Comiferous limestones of the same 
series are impregnated witb petroleum or mineral pitch, and, as wa 
shall show, give nse to petroleum springs. The fact that inteimediate 
porous strata of similar mineral characters are destitute c^ bitnmen 
shows that this material cannot have been derived from overlying or 
underlying beds, but has been generated by the transformation m or- 
ganic matters in the strata in which it is met with. This concloaion 
IS in accordance with that arrived at by Ur. Wall in his recent inves- 
tigations in Trinidad. He has shown that the asphalt of that island 
and of Venezuela belongs to strata of the tertiary formation (of up- 
per miocene or lower pliocene ^e), which consists of limestones, sand- 
stones, and shales, associated with beds of lignite. The bitumeh it 
found not only in the famous pitch lake but in gUu, where it is con- 
fined to particular strata which were originally shales contatnii^ t^ 



GEOLOGY. ' 285 

etable remains ; these have undersone ** a special mineralization |>ro- 
ducing a bitiuninoos matter instead of coal or lignite. This operation 
18 not attributable to heat, nor of the nature of a distillation, but is due 
to chemical reactions at the ordinary temperature, and under the nor- 
mal conditions of climate." He also describes wood partially con- 
Torted into bitumen, which last, when removed by solution, leaves a 
portion of woody tissue. 

The sources of petroleum and mineral pitch in Europe and in Asia 
are for the most part, like those just named, confined to rocks of 
newer secondary and tertiary age, though they are not wanting in 
the palseozoic strata, which in Canada and the United States furnish 
such abundant supplies of petroleum. In the great palaeozoic basin 
of North America, bitmnen, either in a liquid or solid state, is found 
in tlio strata at several different horizons. The forms in wiiich it 
now occurs depend in great m.easui*e upon the presence or absence 
of atmospheric oxygen, since by oxidation and volatilization the 
naphtha or petroleum, as we have already explained, becomes slowly 
<;hanged into asphalt or mineral pitch, which is solid at ordiuary 
temperature. It would even appear that by a continuance of the 
same action the bitumen may lose its fusibility and solubility and bo- 
come converted into a coal-like matter. Thus, in the calciferous 
sand-rock in New York, a black substance, which has been called 
anthracite, occurs in cavities with crystals of bitter spar and quartz. 
It 8<nnetimes coats these crj'stals or the walls of the cavities, and at 
other times appears in the form of buttons or drops, evidently, ac- 
cording to Mr. Vanuxcm, having been introduced into these cavities 
in a liquid state, and subsequently hardened as a layer above the 
crystals, which have conformed to them, showing that this coal-like 
matter was once in a plastic state. A similar matciial occurs in the 
Quebec group in Canada, the equivalent of the calciferous sand-rock, 
and fills cavities and fissures in the limestones, sandstones, and even 
in the accompanying trap rocks, presenting mammillary surfaces, 
which endentiy show that it has once been semi-iluid. 

An evidence of the presence of unaltered petroleum in almost all 
the Lower Silurian limestones is furnished by the bituminous odor 
which they generally exhibit when heated, struck, or dissolved in 
acids. In some cases petroleum is found filling cavities in these lime- 
stones, as at Kivi^re k la Rose (Montmorenci), where it flows in 
drops from a fossil coral of the Birdseye limestone, and at Pakenham, 
where it fills the cavities of large orthoceratites in the Trenton. The 
presence of petroleum in the Lower Silurian rocks of New York is 
shown in the township of Guilderland, near Albany, where, according 
to Beck, considerable quantities of petroleum are collected upon the 
surface of a spring which rises through the Hudson River or Lorraine 
shales. On the Great Manitoulin Island also, according to Mr. Mur- 
ra,y, a petroleum spring issues from the Utica slate, and he has de- 
scribed another at Albion Mills, near Hamilton, rising through the 
red shales of the Medina group ; these have probably their origin in 
the Lower Silurian limestones, which may in some localities prove 
to be valuable sources of petroleum. 

In the Upper Silurian and Devonian rocks bitumen is much more 
abundant ; &ton long since described petroleum as exuding from the 
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THi|«tl^wl— Mil Ihh flwiialiiM thran^UHit Mddtqs UraotrJijj 
yftrnm WnrT<A, h JwcAad bjlfc.Hall aa aaranulBr crysldEna 
^"*'— ■**, ittdo^Mg iiuB iMdua oiF bitumen, wIugIi give it a rcnnont 
bHtra. WkiB the Mobs m bnaid fir limu the bitumen is Bometimn 
■> ■bmdaat h toCov fik* tar Aon the kiln. la the Comiferom 

■eritnd ai oecnmiw in eariliei, geneiml^ in the c«Us of foswl coral^ . 
ttm iftiek, whso nrokoo, it Am ia oonsiderablc qnantilies. It aln , 
aocnn in linilar oondUoni in tha CXff limcatone (l>o vonian) of Ohio. 

H%ber itm ia Aa aeriea, dw aaadrtoiiM of the Port^o and Cbe- 
tnang granp in Naw TcA an in mauy Tilacca highly biiiumDotu ta < 
tba kubU, Old often coot^ caTitica filled witli petroleum, and i^., 
aoma plaoM aaaiBa of inrtaraterf Utmneu. Is the rauntiea of Bas^, 
Sooeca, and Crttarangm abrndont ail-»priu<^ rise I'rpm these 9an£ 
•tonca, and haTa been knonm to the SeneciL laclians from aadent ' 
timea. In the northern part of Obib, act-onliag to Dr. Newberrj, 
petfoloom if fiMud to entde in greah-r or less (juantity from theafT 
oaDdstonea vhererer titer are oxpoaed, anil the od-trellg of Pennsrt- 
vania and Oina are nuiik in tlie aaiuc Dcranian sandstancs, ofteai 
Ummgh the oroilying eartwiuferoin congiomcmto, and in soma caMii 
tAparentl;^, acconUI^[ to Newberry, througU the Baadstanes theu'' 
aelVes, wluoh are iiqtpoKd by Mm to be only reaervoira in which thfe' 
oil aectmmhitea as it nie« throi^h fiwurua t'loro a deeper ^i^oroe.ia'i 
proof of which be mendooi tbat in barin<r wells near to eacfa otlwr*' 
the most abnndant flow of col is met ^-ich at variable depths. ' 
Sinn instance* tho petrolenm appears to fikor slowly into the weiii 
from the |iuroiu strata around, whii^b are saturated nith it, while at 
other limea tho boro seems to strike upon a fissure comnaunicatiiig 
with a rasorvoir which furnishes at onco great volumes of oU. An 
interc^in;; fact is mentioned in this connection by Mr. Hall. In the 
town of FriKidom, Cattaraugus County, Now York, is a sjiring which 
had lon^ been known to furnish conddorablc (juantitiea ca petrol^uu. 
On maktDg an excavatiOD about six yards distant, to the dcpUiof 
fourteen feet, a copious spring of petroleum arose, and for some time 
afTonlcd la.-^u quantities of oil, alter which the supply diminbhed in 
both the old and new spring's, so th^t it is now less than at the fint 
settlement of the country. Notwithstanding its general distribolioa 
throughout a considerable re^on in tho adjacent pcniiions of New 
York, Tcnnsylvania, and Ohio, it is only in a few districts that it 
has been found in quantities sudicient to be wrousbt with profit 
The wells of Mecca, in Trumbull County, Ohio, have oeen sunk from 
thirty to two huodrcd feet in a eandstoue which is saturated with ml; 
of two hundred wells which have been bored, accordia{^ to Dr. New- 
berry, a dozen or more are successfully wrought, and yield from five 
to twenty barrels a day. The wells of TitusviUe, on Oil Creek, 
Pennsylvania, vary in depth from Boven^to three hundred feet, ukd 
the petroleum is met with throughout The (nl from difiereat locali- 
ties varies considerably in color and thickness, and in its spemfte 
gravity. 

The val! 'y of the Little Kenawha, in Virginia, which is to be 
looked upou as an extension of tho same oifbearing rmion, coB- 
tains petn>leum springs, which so long ago as 1836, accortmig to Dr. 
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EGldreth, yielded from fifty to a hundred barrels yearly. It here 
rifles through the carboniferous strata, and, as elsewhere, is accompa- 
nied by great quantities of inllammable gas. 

For many years bitumen in the solid form has been used for the 
construction of pavements, for paying the bottoms of ships, and for 
the manufacture of gas ; but in the liquid form of petroleum, its use 
was mainly confined in Europe to medicinal purposes. Under the 
naoncs of Seneca oil and Barbadoes tar it had long been known and 
employed medicinally by the native tribes of America. Its use for 
burning, as a source of light or heat, in modern times has been 
chiefly confined to Persia and other parts of Asia, although in former 
ages the wells of the island of Zante, described by Herodotus, fur- 
nisheil large quantities of it to the Grecian Archipelago, and Pliny 
and DioscoridesL describe the petroleum of Agrigentum, in Sicily, 
which was used in lamps under the name of Sicilian oil. The value 
of the naphtha annually obtained from the springs at Bcikoum, in 
Persia, on the Caspian Sea, was some years since estimated by Abich 
at about six hundred thousand dollars, and the petroleum wells of 
Rangoon, in Burmah, are said to furnish not less than four hundred 
thousand hogsheads yearly. In the last century the petroleum or 
naphtha obtained from springs in the ducliy of Parma was emj)loyed 
for lighting the streets of Genoa and Amiano. But the thickness, 
coarseness, and unpleasant odor of the petroleum from most sources 
were such that it had long fallen into disuse in Europe, when, in 1847, 
the attention of Mr. Young, a manufacturing chemist of Glasgow, 
was called to the petroleum which had just been obtained in consid- 
erable quantities from a coal mine in Derbyshire, from wliich, by 
certain refining processes, he succeeded in preparing a good lubri- 
cating oil. This source, however, soon becoming exhausted, he 
turned his attention to the somewhat similar oils which Keicheubach 
and Selligue had long before shown might be economically obtiiined 
by the distillation of coal, lignite, peat, and pjToschists. To this new 
industry Mr. Young gave a great impetus, and, in connection with 
it, attention was again turned to the refining of liquid and solid bitu- 
mens, it being found that the latter by distillation gave great quanti- 
ties of oils identical with those from petroleum.^ 

The oil-wells of the United States are, -for the most part, sunk in 
the sandstones which form the summit of the Devouian series, but the 
oils of Western Virginia and Southern Ohio rise through the coal 
measures which overlie the Devonian strata; wliile the principal 
wells of Canada are situated much lower, and are sunk in the Ham- 
ilton shales, which immediately overlie the Cornifcrous or Devonian 
limestone. It is not impossible that in Ohio some of the higher strata, 
such as the sandstone, were originally impregnated with bitumen, 

• 1 A few years affo, Mr. Younp^ testified in court, in England, to having^ manu- 
factured by distillation from coal and sold in one year over 400,000 gallons of oil 
for lubricating purposes. 

Aj» yet, the attention of refiners of coal-oil and petroleum in this country has 
bccu confined to the i>roduct8 most readily derived from them, viz., burning' 
iluid, lubrieatinf,' oil, and paralfiue ; but the European manufactures have demon- 
strated that the ])rocesB may bo profitably carried much farther, and that other 
and more valuable secondary products may be derived fVom those first men- 
tioned. 
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but in Canada, from the absence of this substance, diffused throngli 
the shales in question, we are forced to assign it to a lower horism, 
whi(*1i is doubtless lliat of the bituminous Devonian limestone. 

The question of the extent of the supply of petroleum is not eaaly 
answered ; the oil now being wrought is the accumulated druningi 
of ages, concentrated along certain lines of elevation, and the oxpe- 
rienci^ of other regions has shown that these sources arc rooner or 
later exhausted ; but though the springs of Agrigcntum, like tboR 
of Derbyshire, have nearly ceased to ilow, those of Burmah and Pe^ 
si a still furnish, as they have for ages past, immense quantities of 
oil. Notliing but experience can tell us the richness of the subtir- 
ranean reservoirs.* 

Professor Newlx^rry, the well-known geologist, in a recent pam- 
phlet on the Rod' Oils of OJiio, presents the following explanation of 
th(» origin of petroleum : — 

Petrolemn has usuallv been produced from bituminized ]>lants, bat 
those varieties of it which are obtained from rocks filled ^dth animal 
remains, as highly f«>ssilifcrou3 limestones, and which have a pecu- 
liarly stroug and disagreeable odor, in virtue of the sulphur and ni- 
trogen which they contain, are probably for the most part of animal 
orip[in. 

The precise process by wliich petroleum is evolved from the car- 
lx>naceous matters contained in the rocks which furnish it, is not yet 
fully known, because we cannot in ordinary circmnstances inspect it 
We may fairly infer, however, that it is a (Ustillition, though gener- 
ally pertormcd at a low tcmpi'raturc. Carburet ted hydrogen is rap- 
iclly pro<lu(.HMl from bituminous substances by artifn-ial drj' distillation. 
So it is evolved in nature, at low temperatures, from sul)merge<l, and 
doubtless emerged, vegetable matter. It is also thrown otF iu im- 
mense quantities by the sjK)ntaneous distillation of bituminous coal 
in mines. Doubtless the same is true of the liquid hydro-carbons. 
Though less observable than the gases, I thiuk they may often, ii' not 
always, be detected among the ])ro(lucts of decomposition of sub- 
merged vegetable tissue. This at least we may safely aflirm, that 
their sj)ontaneous production on a large scale in nature may gener- 
ally be traced to extensive accrumulations of bituminized vegetation 
from which they have been derived. From this they arc evolved 
by a kind of distillation, which differs from our artificial jwoccss in 

» l*rof. E. U. Andrews, in nn article in Silliman^if Jmtrnnl for Jufy, ISol, on tho 
" (Jooloj^ical KolationR and Distribution of Kock Oil," thus speaks of tlie Little 
Kouiiwha oil rcf^non of West Co., Virjjfinia : " The oil fissures are t-tnick at dif- 
ferent deptljs, as has been already shown, consequently there is no sueli thi:r:ns 
an * oil rock,' as many suppose. The oil is found in any kindoX etr.jtiim. J^.-icli 
oil fissure doubtless extends vertically, or nearly so. throu^^li many difleiont str.iia. 
These wells have l)een unparalleled for tlie quantity ofolt produced. M:iny '>»" 
them, wlien first bored, i)oure<l out the oil in torrents, tlie oil l)ein'^ f.)rc.'il un br 
tlie j)rcssure of jjas. Hundreds of barrels were obtained from a well in afjw 
hour:.. • 

♦' Tlie oil is evidently the accumulation of lon«r a^'^'?. The valleys oF erosion 
whieli cross this line of uplift in almost every direction, and whicli h:ive bi?ca 
produced by the drMina:,'(» of the rains falling unon the rurface, show that the up- 
lift, and consequently the fissures underneatli, nave existed for a vast j.erio.l of 
time. It is therefore probabli* that duriuij- t!iis loni^ period tlio v»'ork of n'.\'u:iU'.- 
lution has been La)inj,'' on. Ifthis is true, it will follow tliat when a tissnro is <»:uo 
exhausted of oil, it may well be abandoned, as it Avill take a ffColo«jical period to 
refill it." 
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waiitiiiff, in manj cases at least, the condition of hish temperature, 
bat including the perhiqM no less potent elements of time and pres- 
sure. 

Production of Petroleum. — The amount of petroleum (rock oil) 
daUf drawn from wells bored to obtain it in the States of Pennsvlr 
Tama and Oluo was estimated by Prof. Newberry, for 1860-61, to be 
not less than five hundred barrels, or over five million gallons yearly. 
The amount of rock oil which passed over one of the Pennsylvania 
nilroads — the Eric and Philadelphia — during the month of Jan- 
'vary, 1862, is reported to have been thirty thousand barrels. Oil 
in large qjuantities is also obtained in Canada and Kentucky ; and 
its coUection, transportation, refining and vcndins has, in all the 
above-mentioned localities, given a prodigious impulse to enterprise 
and industry, giving em])loyment to thousands, trebling the popula- 
tion of some towns, starting others into existence, and causing the 
constmction even of lines of railroads. In fact, there is probably no 
bnsinefls in the world which has grown to such magnitude in so brief 
a period. 

PBODUCTION OF THE CRYSTALLINE LIMESTONES. 

In most modem treatises on geology an experiment, made by Sir 
James Hall in 1804, of subjecting chalk, contained in a tight gun- 
barrel, to an intense heat, is quoted as explanatory of the origin of 
the crystalline limestones or marbles. Experiments of the same 
nature made during the past year by Roed, show, however, that 
chalk or compact limestone cannot be converted into crystalline lime- 
stone by exposure to a hi^h temperature in closed vessels ; and that 
the conclusions of Mr. Hall, so often quoted, were erroneous, and 
probably founded on a hasty and imperfect examination of the 
results he obtained. It is not however, says M. Rosd, to be disputed 
that at the junction with granite and bassJt, compact limestone and 
chalk are cxlen converted into marble, but these changes cannot be 
considered as due to heat alone ; they were manifestly assisted by 
other agencies. — Silliman's Journal, July, 1861. 

OBIGIN OF THE WESTERN FBAIBIBS. 

M. Leo Les(]|uereux, the well-known geologist, who has carefully 
studied the prauies of the Mississippi valley, ascribes their general 
formation to the agency of water. He say^i : — 

All the prairies still in a state of formation along the great lakes 
of the north are nothing else but marshes slowly passmg to dry 
land by slow recession ot water. When land is continually cov- 
ered by low stagnant water, its only vegetation is that of the rushes 
and of the sedges. When the same land is alternately subjected to 
Jong inundations and then to dryness, during some months of the 
year, the same plants continue to cover it. By their decomposition 
these marshy plants produce a peculiar ground, either black, light, 
permeable when it is mixed with sand, as it is near the borders of 
the la^es, or hard, cold, impermeable when it is mixed with clay or 
muddy alluvium, as in some marshes underlaid by clay or shales, or 
along the banks of some rivers. Land continually covered with 

25 
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Btagnant water cannot produce any trees, because the trees reqain 
for their growtli, like most of the terrestrial pUints, the introductiga 
of atmospheric air to their roots. Neither ao trees germinate and 
grow on a ground alternately covered with stacpiant water and ex- 
posed to dryness for some months of the year. From these considiv- 
ations, the law of the general formation of the prairies can be de- 
duced : ^Vhile a land or a i>art of a country is slowly pasuns from tl» 
state of swamp or marsh to the state of dry land, the annnid altemt- 
tion of stagnant water and dr}iiess causes the Tegetation of pecoliv 

Slants, which, by their decomposition, form a pecoliar soil unfavonr 
le to the growth of the trees. From this general rule of fonnatiaB, 
which reguxls only the prairic9 of the Mississippi valley,^ all the dilfo^ 
ent phenomena or peculiar appearances of the prairies can be eady 
ezpluned. 

CU&IOUS ILLUSTRATION OF THE DBIFT AGENCY. 

At the close of a recent geological discussion at the Cooper Insti- 
tute, New York city, Professor Mason remarked that several years since 
he happenexl to have a conversation with a man who had spent his life 
in buying and selling land, and the man told him that ho very soon 
learne<l not to take up land on the north side of a hill. Pjrofesaor 
Mason said that his attention being thus called to the matter, he had 
made very extensive observations and in(juiries, which had fully con- 
firmed the opinion of the speculator. He added, if any one who hai 
occasion to ride from Now York to Canada will observe, he will sec 
that the laiuls arc jj:«*n('rally doarod for cultivation u|)on the south 
sidc3 of the hills, while, the forests are left standing upon the north 
sides, wliich are comparatively barren ; the currents of the drift pe- 
riod, coniinp from the north, and impin;ring directly upon the north- 
ern sloperi, having wiishod the soil and debris from their surfaces. 

COXTllIBUTIOXS TO OUR KXOAVLEDGE OP COAL. 

Prof. J. W. Dawson, of McGill Collejre, Canada, has lately pub- 
lished, ill the Procrt'dliHis of the Geofof/iral Society of Lonrlon^ two 
very iTitcrestinnj memoirs: one concerning; the vegetable structure in 
coal; the otiier on a terrestrial molliisk, a Myriajtod^ and some new 
fipefies of reptiles from the coal of Nova Scotia. 

The fonuation of the coal and tlie composition of its combustible 
mat ter may be considered «is settled (inestions. But we are still far 
froii In-in^ well ac(iuainte(l with the true natiU'C of the coal plants, 
and witli their jxcnerii.' and ?})eciri(.' aHinities. Fossil plants are 
foiiiid })! ('Served in two ditfi' rent ways. In the sh.^es and the sand- 
stones thi* outlim^ of the ve^jjetable is marked just as it would be on 
the stone ])y the pencil of a litlio<;ra|)her, but no tra.'(i of internal 
structure is preserved ; and as these remains are mostly broken 
parts of stems and of leaves, cruslicd cones, scales or blades, nutlets 
and j)rints of various lornis left on the bark of some trees at the 
point of attachment of tlie leaves, it is nearly impossible to dotermioe 

1 The prairioH of the far Wost, iilonir tho eastern Iwise of the Rocky Moantainti 
are true aandy deserts, caused by the dryness of the atmosphere. 
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with precision the species to which such fragments belong, or at least 
to get anj indication about their mode of vegetation and their reU- 
tioa to plants now living. In the coal, on the contrary, we find a 
lew remains of internal organism, chiefly vessels of various appear- 
ances. But in the compact, homogeneous matter of the coal, every 
trace of external structure of the plants having disappeared, these 
isolated vessels cannot in any way indicate the form in the plant to 
which they belong. 

It is especially in trtoting the laminae of mineral charcoal, inter- 
mixed with compact coal, oy chemical maceration, that Professor 
Dawson has been able to separate the vegetable fibre and to studj 
the fimn of some of the vessels. The result of these researches is 
flatisfiictory to this point : it proves by a direct experiment that the 
coal b a compound of different species of plants. Though many palss- 
ontologists had already come to the same conclusions oy researches 
of the same kind, Professor Dawson is the first who has succeeded in 
clearing the woody fibre perfectly firom every particle of amorphous 
rabstance, and thus his assertions are more conclusive and more relia- 
ble. Nevertheless, some of these assertions are open to critical dis- 
Giusion. 

One of the most interesting conclusions reached by Professor Daw- 
son is that the small cylindrical filaments, resembling black threads, 
80 abundant in the coal, are composed of bundles of scalariform ves- 
aek inclosed in a sheaf of woody fibres. This is, says the author, pre- 
cisely the structure of the vascular bundles of the petioles of ferns. 

The question as to the real character of the Stigmaria ficoides 
cannot be considered as settled, and it is by no means certain that 
it is the root of a Sigillaria. 

It is scarcely possible now to refer the genus SigUlarux to CycadecR 
or to the Coniferce, Neither the internal structure nor what we 
know of the external forms of species of this genus, the leaves, the 
firoits, etc., can show such an analogy. ProiSssor Dawson cannot 
with certainty affirm the presence of tissue of true Conifers in the 
cold. Tins agrees perfectly with the results of M. Lesquereux's re- 
searches, who states that no trace of a coniferous plant has yet been 
found in the coal measures of the United States. 

In his second paper. Professor Dawson most satisfactorily confirms 
a former discovery, made by himself and Sir Charles LycU, of the 
presence of terrestrial animals in the coal measures of Nova Scotia. 
In like circumstances, namely, in the hollow petrified trunk of a 
standing tree, he has found numerous well-preserved specimens of 
the same land shell. Pupa vetusta Daw., before discovered at the 
same locality ; some remains of a new genus and species of an articu- 
lated animal, resembling a M3nriapod, and portions of two skeletons 
<^ animals belonging to a new reptilian genus, Ilylonomus, 

Every geologist will recognize the great importance of this discov- 
ery, as respects both palasontology and the history of the coal forma- 
tions. Discoveries of nearly the same kind as those of Professor 
Dawson have been made lately both in Europe and in the United 
States. Goldenberg has found in the coal measures of the Yosges, 
in Franco, new species of BlattincBy Thermites^ DycHoneuron^ etc., 
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and five winga of a Slaliina ha,\o been lately found in the loneal 4| 
of ArkanBos. — SUIimaa's Journal. I 

Interfslin/j Discoveri/ of neic Sauroid Remains in the Coal Pord 
lion of Nova Sco!ia. — Mr. O. C. Marsh, of New Uaveo, baaa 
cently procured from thu coul formation of the Joggina, in V 
Seotia, two Saijriau vurtobni!, of wliidi Agassiz writes tu Ibllowi 
These two vertebrEe hare excited my interest in the highest d^ 
I havo never seen in the body of a vertebra sueh cliaractera • 
bined aa are here exhibited. At first sight theymight be n ' 
for ordinary Ichthyosaurus vertobra; ; but a tlMer «xaii 
soon shows a singular notch in the body of the vertebra itself, si 
I have never seen in reptiles, though this character is com 
fishes. Wo have here undoubtedly a nearer Approximation k 
thesis between J?sA and replUe tlin has yet been seen. . 
The discovery of the I^-hthyosauri was not more important than 1 
of these vertobnc ; but what would be tlio knowle<%e oC their t " 
encc without the extent vc comparisons to which it has led? 
these vcrtebrsB ought to bo eareiuUy compared with the vertcbn. 
bony fishes, with those of sauroid fishes, of selachians, of bstiacliil 
of the oolitic crocodiliana, of the newer crocodilians, of the I """ 
osaurians, and of the Flcslcnanrians, and all the points of ■ ^ 
bianco and diSbrenco stated; because I do not believe there I 
vertebra known tbn» far in which ore fombined features of bo a 
vertebrre, in which these features appear separately as charactei 
of their ty])e. — SUHiaan's Journal. 



No question in Amcriciin geology scema more difficult of clae^ 
tion than the age and ecological position of the sOK^alled " New ■ 
Sandstone " of the AtfaulJc slope ; some gedlogiats relbrrins h " 
Oolitic or Lias^c periods, others to the Tnns, and others atiti Itei 
the Fermian. No true Feruiian forms (fossils) charactomtu! of j| 
formation havo yet been discovered, and the whole srt~ 
over destitute of beds of rock-aalt and gypsum, which 
nuQcralogically the Permian system, not only in Rusua, but wfae 
else it has been rccognieed. During the past year Mr. Ch&riei 
Wheatley has called attention for the first time to the Mtisteac»4 
bone-bed laid open by the excavation of a railroad tunnel in the *m 
and sandstones, of the same age as the so-called American Kcw I 
Sandstone, at PluEnixvillc, Pa. This bone-bed is abont six in ' 
thick, and contains abundant fragments of the bones of Saw 
Near the bone-bed id also a micaceous dolomitic sandstOiM, rant 
iug Saurian bones, i. e,, pirt of a jnw seven inches in lengtli, *i^, 
mains probably of batracbian animals, and the scales, t«oUi. I 
bones of ganoid fishes. So many teeth of Sanrians, indeed. 9Kf 
Wheatley, have been collected and deposited in this dolcsnitiu 
stone, that it has the appearance of an osseous (bon^) eonglor 

In some instances Ihe casts only of the teeth remain, the tul 
of the tooth bein^ converted into doloiaile. bnt retaining tbe «( 
form of the tooth, with the sulcatious as distinct as ' ■•--■' 
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twenlT teeth of probably three or four genera of saurians, all von- 
verted into dolomite^ occur on a piece of sandstone six by three 
inches. It is a singular fact that while the teeth are dolomitic casts 
only, the bones in the same stone remain unchanged, retaining their 
original structure. 

Associated with the above fossils in the sandstone are numerous 
plant remains, mostly of a broad sulcated stem without joints or 
Dranches ; as ^ as noticed they retain the same width their entire 
length, and are frcHn one-half to two inches broad, and from six to 
eifl^t inches long. 

The shales, sandstones, and fossils of the Phoenixville tunnel bear 
a remarkable resemblance to those of Na^ur and Mangali, Central 
India, described by Messrs. Hislop and Hunter, JourncU Geological 
Society J London, vols. x. and xi., and referred by them to the lower 
Jurassic age. 

3UELATI0N OF TELE DILUYIAN OB QUATEBNIAN PEBIOD TO 

THE PRESENT OE MODERN EPOCH. 

Alfehoogh in all treatises on geology the Diluvian and the present 
or modem epoch are considered as distinct, it has nevertheless always 
been extremely difficult to fix the precise limit of demarcation l>e* 
tween them. In the following article, translated for Silliman's Jour^ 
nal firom the Bibliotheque Universelle de Geneve, the celebrated ge- 
ologist and palaeontologist, M. Pictct, seeks to demonstrate that uio 
Diluviaq^nd modem epochs are really one, and that they ought to 
be so considered, and designated by a common name. For this pur- 
pose, he says, I shall first demonstrate that all actual and modem 
numiB have existed from the origin of the Diluvian period. I shall 
next inquire what differences exist between the Diluvian fauna and 
the present fauna, and shall show that they consist only in the disap- 
pearance of a limited number of the larger species. For this purpose 
I have arranged a complete catalogue of the fauna of European mam- 
mifers, and I have inquired which have not been found in* the fossil 
state, and what are those the bones of which have been found buried 
in the Diluvian beds, with the fossil elephant or with the cavern 
bear. Beasoning upon 'comparable and sufficiently certain facts, I 
have excluded-from this list, — 

1st Marine mammifers, in view of the difficulty of determining the 
age of marine Quaternian deposits. 

2d. Mammifers of remote regions, whose bones are not likely to be 
found in the more explored and better known Diluvian deposits of 
Central Europe. Thus, I have not considered as important either 
the monkey of Gibraltar, or the small species on the confines of 
Asiatic Russia, or those which have been recently discovered in 
Sicily or in Turkey. I have confined myself to those actually living 
in places where the Quaternian deposits are well known. Besides 
this, tlie excellent work of Eichwald proves the existence of the 
same state of things in Russia as in England, Belgium, France, Ger- 
many, or Switzerland. 

The following are the principal facts obtained from an analysis of 
my catalogue, viz. : — 

25* 
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^I*—"^ oil the common npedes of Cheiroptera have bocn fennil ia 
fta QsilQt^aiy deposltB. It is prolmble that tbc rare Bpei-ies are 
nnliBg liccause we have not kncm liow to distinguish their bono, 
H ^t'TI"*' thx-.y hare not yet been found. 

"Ria MBie rusulu are fiimishcd by tliu Imeclivora. 

Xb tltHc same Qu^^'^'irT' deposits arc cited tbc liedgehog, tiia 
nofei aad three or four spei'ioa cf the «hrew-mr>us(>. 

Tbts gPDup Roihntia \a of different dctcmuDation, and we may nat- 
Bn^ e^eet to find some vacaneius, l)ut there arc iione, howetnr, of 
■aj InmrUtii^u. We may cJto the Equirrel, the marmot, the dor- 
■MtiMn. flu mouse, the hamster (Criialus), the water-rat, the ordinanr 
meadcNrmoiiso, the boavcr, the hare, and the rabbit. The on^ 
g Tacanty will be that of the porcupine; but Mr. Areas hu 
itely found this also in the eaverns of Sicily. There are want- 
IDg to our list only some small species of the mouse, the earden dw- 
aUDM, tlie muacardin, etc., in regard to which we may m^o the same 
n Ua e iaa as was BU^^^csted by the Cheiroptera. The jerboa, lagos^ 
"'Cm *•* liound as fossils in Riism. 

The Carnivora, being in general larger than those animals which 
the preceding groups, and being ' '' '' 

ignized, scarcely present any vacili 

are been foand the lion, cat, wolf, ( =, . „ . 

iriiita bear, brown bear, badger, glutton, martin, beech marljn, pde-' 
ett, enoioe, weasel, and the otter. There is lacking to thb listoolrl 
tke lyitx, and it is important to know whether tho Felii enmholen^ 
of Schmerlhi;?, frmn lU- cnvornH of li dpi. in, I^ cot idtiiticijhvith it. 

The only Pachyderms of the present fauna yet found in oar Qm- 
ternary depositg are three, — the wild boar, the horse, and the a«. 

Among Ruminanla hare been enumerated all otir present deer, 
the deer properly so called, the reindeer, the moose deer, and the 
roc-huck. The tallow deer is not comOTised in this list, bat, ae il 
well known, it Ja not native in Central Enrope. There are enmne- 
rated alsq the wild oxen (the nrus and the bison), the chanHMs aad 
the goat. The sheep had not been diajovered until the lost few 
years, which had probably been more recently imported; howercr, 
Mr. Areas has found in the caverns of Sicily a cloeefy-related apecMi, 
the ntuffton. Finally, to this seriea of animals modem diseoreriei 
authorize us to add man. All this, as I have said elsewhere, ap- 
pears to demonstrate that roan has coexisted with this Diluvian than*, 
and that his history dates probably from the same ejioch. 

The facta here mentioned arc remarkably conclusive, fbr they provo 
that all the present fauna of European mammifers have been iband 
as fossils in the Quaternary deports, except some small species diffi- 
cult to be determined, the bones of which, if pre9erved,liaTe not yet 
been recovered. It appears to me cedent that these rare exceptioM 
are without value as objections, and that we may boldly declam 
that, from the commencement of the DUuvian period to the prettfd 
day, no ipecies of manamftra hat been added to the fauna which Ihelt 
lived in Europe. 

What we hAve said of mamnufers may also be affirmed of Inida and 
reptiles ; but npon this part of the subject I ihall atA enter into de- 
**iu, for theae daasea are leas known, and do not fomiali reaolta «> 
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oertain. The examination of a treatise on palsdontdogy is soffioient 
to show that the existing species are already indicatea in the DUit- 
wn deposits. 

The terrestrial and fluviatilo mollusks are in the same category. 
Thus with the bones of the Elephas primigenius are frequently iound 
buried all our species of Helix, Bulunus, etc, and they show us that 
ftr the invertebrata, as well as for the vertebrata, all the existing 
faona date from the origin of the Diluvian period. 

The preceding facts suffice to show that there has been no renewal 
of the fauna between the. Diluvian period and the modem epoch. 
We must now consider in what consists the apparent difiference whi.h 
has led most geologists into error. It has been caused by the gradual 
disappearance of a certain number of species. At the commence- 
ment of the Diluvian period the fauna was richer and more complete 
than it is at present. There lived in Europe at that time not only 
onr present animals, but a certain number of species which are now 
extinct. These latter have gradually disappeared, from causes prob- 
ably in part similar to those which destroyed one species of ox men- 
tioned by Julius Caesar, and which destroyed most likely the last 
representatives of the ure-ox (aurochs) and the elk. The fauna of 
the Eastern continent has been successively impoverished, and as the 
population and cultivation of the soil increased, only a part of the 
species which once dwelt there remain living. 

It is not possible, in the present state of palaeontology, to prepare a 
complete and precise catalogue of these extinct species ; but it is suf- 
ficient for our purpose to sketch the principal features of such a cata- 
loffue. 

I have experienced some doubt in regard to many races or species 
of true Quaternary deposits, indicated as different from those now 
living, but which have been characterized without doubt by their 
form, and not by appreciable organic characters. It appears to me 
quite natural that species at the commencement of the Diluvian 
epoch, finding abundant nourishment in a country where great forests 
and immense virgin territories replaced our present culture, and 
being able there to develop in freedom, should have frequently had a 
form a little superior to their existing representatives, which, sur- 
rounded by hunters, restrained on every side, lead a more difficult 
and precarious life. I do not think it possible to give a specific value 
to slight dificrences of stature, if all the other characters are identi- 
cal, and therefore I consider as doubtful many of those species in- 
serted in the catalogues of palaeontology. Such are the Talpa fo%- 
silUf the Meles Morreni, the Lutra antiqua, the Sciurus priscus, the 
Arctomijs primigeniay the Myoxus fossilis^ the Sus priscus^ etc. 
Some of these are probably identical with living species. By new 
researches we shall nnd that some of these are tridy extinct. 

But, aside from these difficulties and doubts, a certain number of 
species haVe certainly disappeared, which I will briefly enumerate. 

In the family of Bears I consider as lost the great Cavern Bear 
(Ursus speloBus). Their bones characterize well the deposits called 
Diluvian, or the fonnations more ancieut than the last period of our 
globe. The Ur>u^ priscus Ls more doubtful, and is probably identical 
with our black bear. The Hyenas appear to have been represented 
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in the ancient epochs bj three specieii which have now disappeared; 
the hjcna of caverns is analogous to the spotted hjena of the Ci^ 
of Good Hope. 

In the family of the Felinidas, we should add to the wild-cat^ the 
1} nx (?) and lion, which have disappeared from Europe in the lustotie 
period, another species related to the leopard (Felts antiqua). 

The numerous order of Rodents appear to contain some eztinet 
species distinguishable from those now hving. 

The Elephant is one of the most remaikable of the genera ammis 
those which have made a part of the ancient fauna of our period. 
Their lioncs arc, with those of the bear, the most charai tcrudc of 
thciW Diluvian strata, since they are abundantly scattered over an 
immense surtaeo of couutry. The species best known is the mam- 
moth (Elephas jtrimigenius). Of other bones may be mentioned 
those of the African elephant (E. Africanus). The existence of 
some other sjK'cics is contested by some anatomists and admitted by 
others. 

The ^eat Rhinoceros with valved nostrils (R, tichorhinus), lev 
widely diffused than the elephant, and probably also one or two 
species of the same genus, are striking examples of those races which 
have disappeared. 

It is the same with the Hippopotami^ of which it is thought we may 
admit the prior existence of many species now extinct. 

The horse of Pezenas appears to be another species different from 
the one mentioned above as related to the existing horse. 

The j^cnus Cervus has been numerous from the commencement of 
the Diluvian epoch, for to the species now living, and which, as I 
have said, existed then, is to be added the beautiful giant stag of 
the pi':it bo;^s of Ireland (Cervus eurj/ceros), the great deer of the 
Somme (Cervus (lama glganteus), and many species from caverns. 

Amonjj; the other sj)eties of ruminants lost from our fauna, it is 
necessary to mention t\\^^ Antelope Christoli, M. de Serres, the Di- 
chotoma, Gervais, and Ibex Cehennnrum, Gervais. 

I will not add the Bos primigenius, because it was seen alive by 
Julius Cicsar. 

I have not iound among birds or reptiles any species to add with 
certainty to this list. 

We shall lind only a few in this category among the terrestrial in- 
vertebrata. The marine deposits on the borders of the Mediterra- 
nean contain some mollusks of lost species, but their numbers are 
small compared with species still living. 

We thus see that tiie fauna originating at the period which suc- 
ceeded the Tertiary epoch has been successively deprived of many 
remarkable species. This gradual disappearance may have pro- 
ceeded from many natural causes. First, the climate, coolnrj very 
mucrh, as th(i foimation of great glaciers proves (Glacial period), would 
not be favorable to any one of them, esper-ially to tlie gre it pachy- 
derms, t'le con'^eners of wiii.rli c!iar;ctv.'rize in our day the torrid 
zone. Still more, as I hive said elsewhere, admitting thj preson^'C 
of man from the origin of the latter i)erioJ, wo may, with mu;:li prob- 
ability, attribute. to' him the destruction of a part of the species. If 
we examine the list which I have given, we shall see that, aside from 
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the great pachyderms, it is principally composed of camivorous ani- 
malfl which man is interested to destroy, and of herbivora which 
ihonld serve for his nourishment. 

Mr. Lartet, in a memoir recently presented to the London Geo- 
logical Society, has furnished a new argument in favor of this hy- 
pothesis. He has found marks of the instruments of man upon the 
Dones of many species of this epoch, and in particular upon those of 
the ox and the goat; these marks being generally deep cuts de- 
ngned to cause the rupture of the bone, sometimes mere superficial 
wounds, as if ^q object had been to elevate the skin about the base 
of the horns. This destruction of species is merely like that which 
daily transpires before our eyes. If new circumstances should cause 
the laws in regard to the chase to be abolished, and if the great land- 
owners of Europe did not protect some species, it would not be long 
before all the deer of Europe would bo classed among extinct species. 
They have already disappeared from many countries, and among others 
from the valley of the Rhone, where the stag and the roe-buck were 
abundant at the end of the last century. 

A curious fact has been cited which seems to confirm what I have 
Baid ; it is, the very limited number of species of small size, or little 
connected with the wants of man, among those which have disap- 
peared. 

Such is the opinion which has been formed in regard to the causes 
of this extinction. I repeat, therefore, that these causes can have no 
relation to those which acted during the previous periods, for in the 
renovation of the fauna there has always been a replacing of some 
species by others. 

Here, on the contrary, we merely find extinctions, which can no 
more furnish a basis for distinguishing two peiiods than could the de- 
struction of the Bos primigenius or that of the Dodo. 

To complete our knowledge of the history of the Diluvio-modern 
period, it would be very interesting to ascertain the date of the ex- 
tinction of each species. Some investigations of this kind have been 
recently undertaken, principally in England; but observers gene- 
rally content themselves with stating the relation of bones to the 
Quaternary epoch without other details. It is important always, 
where it is possible, to determine accurately the position and the 
geological relations of the stratum which encloses them, and some- 
times even to indicate whether they arc found in the u^er or the 
loveer part of the stratum. It is important to examine with great 
care the bones in the deposits of the glacial epoch, for it is very 
probable that many species have extended even to that period. By 
such studies, well directed, we may obtain more accurate knowledge 
of this series of extinctions, and I doubt not we shall be more and 
more couvjuoed that they have been gradual and successive. 

ANTIQUITV OP MAN FROM THE EVIDENCB OP LANGUAGE. 

The follow! nv? paper on the above subject was read to the British 
Association, 18G1, by Mr. Crawfurd: — 

The periods usually assigned for man's first appearance on earth 
dated only from the time when he had already attained such an 
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amount of civilization as to enable him to frame some kind of record 
of his own career, and take no account of the many ages which most 
have transpired before he could, have attained that power. Among 
the many facts attesting the high antiquity of man, the formation of 
language might be adduced, and his object was to give a few of the 
mmt striking facts which it yields. Language was not innate, but ad- 
ventitious. Infants were without language, and those born deaf were 
always dumi), for without the sense ot hearing there would have been 
no language at all. Anion^ the unquestionable proofs that language 
was not innate, was the prodigious numl>er of languages which existed, 
some being of a xeiy simple and others of a very complex character. 
If additional CAddence were wanted that language was an adventitious 
acquirement, it wits found in this — that a whole nation might lose its 
original t«)ngue, and in its stead adopt any foreign one. The language 
that had Iwen the vernacular of the Jews for three thousand years h^ 
ceased to be so for two thousand years, and the descendants of those 
who spoke it were now 8|)eaking an infinity of foixjign tongues, Euro- 
pean or Asiatic. Languages which were derived from a single tongue 
of Italy had superseded the many native lanjjiuigos which were once 
spoken in Spain, in France, and in Italy itself. A language of Ger- 
man origin had nearly displaced not only all the native langua^ of 
England and Ireland, but the numerous ones of a large portion of 
America. Some eight millions of negroes were placed in the New 
AVorld whoso fon»fatIiers spoke many African tongues. It necessarily 
followed from tliis argument that when man first appeannl on the 
earth lie was destitute of languagt», and ea^h separate trilx* of men 
framing a sei)anite one, licuee tlie multitude of tongues. That the 
framers were an*ant savages, wr.s })rove(l by the fact that the rudest 
tribi's ever discovered had already complet'd tlie task of forming a 
jH'rlect lanixuaire. The languages spoken by the grovelling savajres of 
Australia were so, and were even more, artificial and complex in 
structure than those of many people more advanced. The first rudi- 
nvnts of lan;ruair<' would consist of a lew arti«.'ulaie sounds bv which 
to make known their wants and wishes; and between that time and 
their ol)t'iininj; comi)leteness, probably countless ages had passed, even 
among the rudest ti-ibes. In i;very (lej)artmont of language we find 
evidence of the gi*eat anti(piity of man. The Egyptians must have 
attained a large measure of civilization before they had invented sym- 
lx)Hc or ])honetic wriiing, and yet these were found on the most 
ancient of th"ir monuments. The invention of letters had bei'n made 
at many different ])oints, extendinc!: from Italv to Cliina — a clear 
proof that civilization hud many independent sources; but. such was 
evervAvhere thi< antifiriiv of the invention, that we could hardlv in 
any case tell when or bv whom it was made, thou'jfh made in a hun- 
dred separate places. Epochs or eras, depending, as they must 
necessarily do, on the art of writing, were, of course, of still later 
origin. They wen* all, indeed, of comparatively recent origin. Th-^ 
Ji'ws, Egyptians, Assyrians, and Persians had none at all; the Grci-k 
epoch dated only 77(/ and the lloman 753 beibre Christ. The old- 
est epoch of the Hindus made the woHd, and of course man, up to 
the present time, 3,872,900 years ohl. That was known to be a fable 
spun from faithless brains. The oldest era of the same peo])le that 



GEOLOGY. 299 

)iad aniur of authority, that of tlic Buddha, dates 544 joars before 
Christ. The era of Yikramaditza, of better authenticity, dates but 57 
years before Christ ; and that of Saka, probably more authentic, only 
79 years later than our own. The'CIunese mode of reckoning was 
by cycles of sixty years, makings tlio first year of the first cycle cor- 
respond with the year before Christ 2397. Even this, if it coidd be 
relied on, would only carry us back to the time wjien the Chinese, a 
people placed, like the Hindus, under very unfavorable circumstances 
TOT development, had already attained a civilization which cave them 
the power of recording events, while it took no account of the lona 
ages which must have elapsed before. After noticing the structure m 
Tarions languages, and observing that there were many languages of 
simple structure, just as primitive as those of complex formation, the 
writer observed, that it appeared to him the structural character 
which languages originally assumed, would, in a great measure, be 
fortuitous, and depend on the whim or fancy of the first rude founders. 
Adam Smith, and he thought justly, supposed that the first rude at- 
tempts would consist in giving names to famihar objects, that is, in 
forming nouns substantive. Adjectives, or words expressing quality, 
as of a more abstract nature, would necessarily be of later invention ; 
but verbs must have been nearly coeval with nouns ; while pronouns 
he considered as terms very abstract and metaphysical, and as such 
not likely to liave existed at all in the earlier period of language. 
** Number,** Adam Smith said, '^ considered in general, without any 
relation to any particular set of objects nmnbered, is one of the most 
abstract and metaphysical ideas which the mind of man is capable of 
forming, and consequently is not an idea which would readily occur to 
rude mortals who were just beginning to form a language." And the 
truth of this view of the formation of numbers was corroborated by 
our observation of rude languages, in which the process seemed, as it 
were, to bo still goin^ on under our eyes. Among the Australian 
tribes, " two," or a pair, made the extent of their numerals. Other 
tribes had advanced to count as far as live and ten. Malayan nations 
bad native numerals extending to a thousand. The two hands and 
the ten fingers seemed to have been the main aids to the formation of 
the abstractions which Adam Smith considered so subtle ; and this 
would account for our finding the numeral scale sometimes binary, 
but generally decimal. However great the difliculty of constructing 
languages, there was no doubt they were all conquered, and that by 
rude savages ; and the Sanskrit language, in all its complexity and 
perfection of structure, was spoken and written at least three thousand 
years ago, by men who, compared with their posterity, were certainly 
barbarians. The discovery of the art of writing implied an advanced 
state of civilization, the fruit of very long time ; and from the sketch 
he had given of the formation of language, the conclusion was, he 
thought, inevitable that the birth of man was of vast antiquity. 

THE FUTURE OP THE HUMAN BACE. 

Many geolo^sts and naturalists, including Agassiz, think that it can 
be shown by anatomical evidence that man is not only the last and 
highest among the living beings of the present period, but that he is 
the last term of a series, beyond which there is no material progress 
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pofisiblo in accordance with the plan upon which the whole animal 
Kingdom is constructed, and that the only improTement we can look 
for upon esurth, for the future, must consist m the development of 
man's intellectual and moral faculties. 

There L«, however, another side to this question, and the opposiiig 
view is well stated in the followin*; quotation from Mr. Page's recent 
work, ** The Past and Present Life of the Globe" 

" It is true that man at present stands the crowning form of "Wtal 
existence, but the facts of the past give no countenance to the belief 
that he shall remain the crowning form in future epochs. From its 
dawn until now the great evolution of life has been ever upward, geo- 
logically speaking (and be it borne in mind we are treating the ques- 
tion solely from a geological standpoint) : shall it not continue to be 
upward still ? Wo see no symptom of decay cither in the phyacal or 
vital forces of nature ; and so long as these forces continue to operate, 
mutation and process must inevitably follow. Man's own history, 
physical and moral, has been one of incessant change and progress. 
The features of different races, their mental qualities, civil systems, 
and religious beliefs, have all less or more partaken of this mutation; 
and the difference that now subsists between the most intellectual, 
city-dwelling, machine-making Anglo-Saxons and the men of the old 
flint implements and bone caves, may be infinitesinially small when 
compared with that which may exist between the noblest living na- 
tions and races yet to be evoked. Unless science has altc^ther 
misrepresented the past, and the course of creation as unfol&d by 
geology be no better than a d(?lusion, the future must transcend the 
present, as the present transcends that which has gone before it. Man 
present cannot possibly bo man future. Noble as he may appear in 
his highest aspects, it were to limit creative power and arrest its pro- 
gress to aver tliat man may not be su})erseded by another form still 
nobler and more divine. Physiologically, we cannot suppose that the 
homologies of the vertebrate skeleton have been exhausted in the 
structural adaptations of man ; psychologically, we dare not presume 
against the correlation of a nobler intellect with a higher organiza- 
tion. On the contrary, in these ascending forms the divine idea of 
moral perfection, though inconceivably imattainable by created ex- 
istences, may be nearly and more nearly approached, and stage by 
stage the loftiest and holiest aspirations of the present may become 
the realizations of the future. To speculations such as these, though 
lying fairly in the way of geological inquiry, science can do little more 
than merely indicate the hne of reasoning ; and if they shall be thought 
to involve any question as to man's religious beliefs and his hopes of 
a future life, on this point also science is mute, and defers with humil- 
ity to the teachings of a higher philosophy." 

CO-EXISTKNCE OP MAN WITH THE EXTINCT QUADRUPEDS. 

The following is an abstract of a communication recently read 
before the London Geological Society, by M. E. Lartet, " On the Co- 
existence of man with certain Extinct Quadrupeds, proved by Fossil 
Bones,^ from various Pleisto(»ene Deposits, bearing incisions made by 
sharp instruments." 
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_ The audior, having for some time past made observations upon fos- 
b1 bones exhibiting evident impressions of human agency, was re- 
qoested by the President, who had examined the specimens indicated, 
to communicate the results of his researches to this society. 

The specimens referred to arc : — 1st, fragrments of bones of Aurochs exhibiting 
reiy deep indsiuus, made apparently by au instrument having' a waved edge ; 
2diyi A portion of a skull of Megaceros Hiberniciis^ bearing significant marks of 
the mutilation and tiayiug of a recently slain animal. These were obtained from 
the lowest layer in the cutting of the Canal dc I'Oureq, near Paris, and have 
been figured by Cuvier in his Ousem. Fosn. Molars of Elephas primigenius found 
fa. the same deposit are figured by Cuvier, who states that they had not been 
rolled, but had been deposited in an original and not a remanie deposit. 3dly. 
Among bones, with incisions, from tlie sands of Abbeville, are a large antler of 
toi e:LUnct stag (Oervus aomenensiH J taid several horns of the common red deer. 
4thly. Bones o{ Rhinoceros ticliorhinu'* from Mencheconrt, near Abbeville, where 
flints worked by human hands have been found. 5tlily. Portions of horns of 
Mtgaceroa firom the British Isles. In reference to the remains of the gigamtlc 
deer, M. Lartet alludes to the statement, tliat stone implements have been found 
In tlie Isle of Man imbedded witli romnius uf tlie Megaceroit^ and that hatcliet- 
marks hare been seen on an oak tree in a submeri^ed forest of possibly still older 
diuo. Gthly. Frujo^ments of bone collected by M. Delesse from a deposit near 
Farts, and exhibiting evidence of having been sawn, not witli a smooth metallic 
■aw, but with such au instrument as the flint knives or splinters, with a sharp 
ehiiel-edge, found at Abbeville would supply. 

If, flays the author, the presence of worked flints in the gravel and 
sands of the valley of the Sonune have established with certainty the 
existence of man at the time when those very ancient deposits were 
formed^ the traces of an intentional operation on the bones of Rhi- 
noderaSf AurocJis, Megaceros, Cervus somenensis, etc., supply equally 
the inductive demonstration of the contemporaneity of those species 
frith the human race. M. Lartet points out that the Aurochs, 
though still existing, was contemporaneous with the Elephas primi^ 
genius, and ^at its remains occur in preglacial deposits ; and, indeed, 
that a great proportion of our living mammifers nave been contem- 
poraneous with E. primigenius and It. tichorhinus, the first appearance 
of which in Western Europe must have been preceded by that of sev- 
eral of our still existing quadrupeds. 

The author also remarks, that there is good evidence of changes of 
level having occurred since man began to occupy Europe and the 
British Isles, yet they have not amounted to catastrophes so general 
as to affect the regular succession of organized beings. 

Lastlv, M. Lartet announced that a flint hatchet and some flint 
knives Lad lately been discovered in company with remains of ele- 
phant, aurochs, horse, and a feline animal, in the sands of the Par- 
iflian suburb of Greneile, by M. Grosse, of Geneva. 

THE KJHOHSNMODDINGS OF DENMASK. 

This term (derived from Kjhohen, kitchen, and modding, a refuse 
heap) is popularlv applied to the very interesting deposits from which 
an munenso number of archaeological and natural history specimens 
have been obtained and placed in the celebrated Museum of Northern 
Antiquities at Copenhagen. Much attention has been of late years 
bestowed on the extensive peat bogs of Denmark, on account of the 
antiquities in which they abound, and for their bearing on geology. 
Pro£ Steenstrap, the well-known naturalist, estimates that every col- 
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umn of peat three fcot square contains some specimen of ancient woik- 
nian:«hip. Mr. John Lubbock, of England, m a recent number of 
the Uritink Nnturaf History Review^ gives a detailed account of the 
resultH uf tlio investigations of Danish archaeologists. In a recent visit 
by him to th(*su ancient Danish dust heaps, many interesting speci- 
mens of animal remains, shells, bones, etc., were collected. Ot human 
implements, they discovered flint axes, saws, chisels, etc., and small 
pieces of coarse pottery, etc. Numerous human skeletons were foand 
in tumuli. The skulls wore round, resembling those of the Laps. 
Mr. Lubl)0('k considers that the country must have been inhabited 
several thousand years before the Christian era. He adds, no flint 
implements have yet lx>cn found in Denmark resembling those occur- 
ring in the drift near Abbeville and Amiens. Not only does the dif- 
ference in workmanship, but also the absence of any trace of the 
elephant and rhinoceros with the human remains in Denmark, and 
their well-attested presence in France in the same strata with the 
flint implements, tend to prove the greater antiquity of the latter. 

NATURAL DISSEMINATION OP GOLD. 

Mr. Eckfeldt, the Principal Assayer of the United States Mint at 
Philadelphia, has lutely mude several interesting examinations tend- 
ing to stiow the very wide distribution of gold. Passing over the 
evidence respecting its presence in various galenas, in metallic lead, 
copjH'r, silver, antimony, etc., we cite the following, perhaps the most 
curious result of all. Uinlernoath the paved city of Philadelphia 
then^ lies a deposit of clay, whose area, \>y a prohahle estimate, would 
iiiea-^ure over three miles stjuare, enal>liu<; us to iigiire: out the con- 
venient sum of t<'n square miles. The avera«re depth is believed to 
1)0 not less than fifteen I'eet. The in({uiry was started whetlicr gold 
was (lUrused in this earthy bed. Frcnn a central locality, which might 
allonl a fair assav for the whole, the cellar of the new market-house 
in Mark«'t Stret'l. near Kleventh Street, we dug out some of the clay 
at a (lej)th of I'ourtet n feet, where it could not have been an artitirial 
depo.^it. The weiLfht of one luunlred and tliirty grammes was diied 
and duly treated, and yielded one-eighth of a milligramme of gold, 
— a very decided (luaiitity on a tine assay l>alance. 

It was afterwards ascerraiued that the clay, in its natural moisture, 
loses about fifletMi per cent, by drying. So that, as it lies in the 
ground, the clay contains one part gold in 1,224,000. This experi- 
ment was repeated UT)on clay taken from a brickyard in the suburbs 
of the city, with nearly the same result. 

In order to caleulate with some accuracy the value of this body of 
wealth, we cut out blocks of the clay, and found that, on an average, 
a cul)i<^ foot, as it lies in the ground, weighs one hundred and twenty 
pounds, as near as may be, making the specifKJ gravity 1.02. The 
assay gives S(nen-tenths of a grain, say three cent^j* worth of gold, to 
the eul)i(^ f(H)t. Assuming the data already given, we get four thou- 
sand one hundred and ei«rhty millions of cubic feet of clav under our 
streets and houses, in which securely lies one hundred and twentv-six 
millions of dollars. And if, as is pretty certain, the corporate limits 
of the city would allbrd eight times this bulk of clay, we have more 
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sold than has jet been biouglit, according to the statistici, from Cali- 
nxmia and Australia. 

It is also apparent that every time a cartload of clay is hauled out 
of a cellar, enough gold goes with it to pay for the carting. And if 
the bricks which front our houses could have brought to their surface, 
in the Ibrm of gold leaf, the amount of gold which they contain, we 
■hoold have the glittering show of two square inches <m every brick. 
*— ^m. PML Society Proc, 



GLEAYAGS OF THE DIAMOND. 

Although the diamond is so hard, it is very easily broken ; and, 
indeed, ty a particular knack, it may even be cut with a ccnnmon 
penknife. This apparent anomaly is due to wliat is called its cleav' 
€tg€f a result of the crystalline structure. Many well-known sub- 
Btanoea — as slate, for example — split or cleave with peculiar facility 
in certain definite directions, while they offer contidorable resistance 
to fracture in all others. The diamond has thb property, cleaving 
easily in no less than four directions, parallel to the surfaces of the 
oetohedrio crystal ; and, therefore, when moderate force is applied in 
either of these ways, the stone splits iuto pieces. Pliny, mentioning 
the great hardness of the diamond, states that if laid upon an anvil, 
and struck with a hammer, the steel would sooner give way than the 
■tone. This assertion is a matter of popular belief in the present 
day, but we would not recommend any possessor of a good diamond 
to try the experiment. The chances of some of the forces acting in 
the cleavage directions are so gi*cat, that the stone would in all proba- 
bility fly to pieces under the first blow. The truth is, that Pliny 
referred not to the diamond, but to the sapphire j which, though less 
hard than the diamond, cleaves only in one direction, and might, 
therefore, withstand the test named. The cleaving property of the 
diamond is made useful in two ways in the manufacture : first, by 
iplitting the stones when they contain flaws, and) secondly, in the 
preparation of diamond powder. When a rough diamond is seen to 
contain a defect of sufficient extent to depreciate its value as a single 
gem, it is split in two, precisely at the flaw, so as to make two sound 
stones. This is a very simple operation in appearance, done in a few 
■econds, but it requires an amazing amount ot skill to do it properly. 
The workman, by a sort of intuitive knowledge, gained by long expe- 
rience, knows, on a careful inspection of the stone, the exact direc- 
tion which a cleavage plane passing through the flaw will take. 
Tracing this plane, therefore, to the exterior, he' makes on the edge 
of the stone, precisely in the same spot, a slight nick with another 
diamond. He then places a small knife in that nick, gives it a light 
tap with a hammer, and the stone at once cleaves in two, directly 
throuffh the flaw. This operation, in daily practice in the Amster- 
dam niMnnnH works, is one of the most elegant and instructive pro- 
cesses in the whole range of mineralogy. It is reported that Dr. 
Wollaston, celebrated as almost the originator of the science of crys< 
tallography, once made a handsome sum bv purchasing a large flawed 
diamonOy at a low price, and subsequently splitting it into smaller 
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!, the principle of the operation Dot being 

CCEIOUS MISEKAl. DEPOSIT IH HKW ZEALAND. 

Ever since tbo settlomeot of New Zealund by Europeans th^ U>- 
tsiUlon has buen daily called to the pecaliarities of a kind of metallic 
sand a\oag the shores of New Plymauth, ia Taranald- This sand hw 
the apnearance of fine stcol filings, and if a magnet be dropped npon 
it, and tiikeo up ag^n, the instrument will be found thickly coaled 
with tho iron granulea. The place where the sand abounds is along 
the base of Mount E^ont, an extinct volcano; and the depoat ex- 
tends several miles along the coast, to the depth of many feet, aod 
having a corresponding breadth. The geolc^ical Bopposttion is tjut 
this granulated metal haa been thrown out of the Toicano, along the 
base of which it rests, into the sea, and there pulverized. It has been 
loidced upon for a long time as a geological curiosity, even M the es- 
t«nt of trying to smelt some of it ; but, although so many years havs 

Sisaed since its discovery, it ia only recently^ that any attempt hu 
Ben made to turn it to a practical account ; in fact, the quantity it 
so large that people ont there looked upon it as utterly valueless. It 
formed a standing complaint in the letters of all emigrants that when 
the sea brceie was a little up they were obliged to wear veils to pre- 
vent being blinded by the fine sand which stretched for miles alan^ 
the shore. Captun Morshead, resident in the West of England, wa« 
BO much imprfaicd with its valae that he went to New Zealiiiid la 
verify the reports made to hun in this country, and was -fiu-tnnata 
enoi^h to find them all correct. He smelted the ore first in » emd' 
ble, and Babee^nently in a furnace ; the resnlta were so aati^etDry 
that he immediately obtained the necessary grant of the sand from tlM 
government, and retomed t« England mik several tons fbr more coft- 
^usive experiments. 

It has been carefiilly anslyced by Mveral welt^nown metoDn^girtii 
and has been pronounced to be the purest ore at present known ; it 
contains 88.45 of peroxide of iron, 11.43 of oxide of titamnm, with 
silica, and only .IS of waste in 100 parts. Taking the sand as it liea 
on the beach and smelting it, the produce is 61 per cent, of iron rf 
tbe very finest qaalit}^ ; and, again, if this land be sabjected to wW 
is called the cementation process, the result is a too^ firtt-claas steel, 
which, in its properties, seems to surpass any other aexription of that 
metal at present known. 

BTOLtmONS OF AMMONIA EBOH TOLCAUOSB. 

At the last meeting of tbe Bri&ih Aasociation (ISSt), Dr. Dhk 
bury, in a paper on the above anUect, stated that the pfaBDomaiia had 
been ascribed by Biachof to the (Jeccmpontion of bitominotu walew 
b^ volcanic beat ; by Bnnsen, to the lava Sowing over herfai^ and 
disengaging its nitrogen in the form of ammonia ; and by himMlf, to 
the direct union of hydrogen and nitrogen in the interior of tlte earth 
under an enomons pressure. Now, bowerveri t&at Wdhler has sbawn 
the affinity which subeisia between nitrogen ud certain of the metak 
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and simple combustibles, some of which, as titanimn or boron, com- 
bine witn it directly with such avidity that the union is attended with 
combustion, and has also proved that the nitrides formed are decom- 
posed by the hydrated aUralies, ammonia being thereby generated, — ; 
it had occurred to the author that a more probable explanation of the 
occurrence of anunonia in volcanoes might be afforded by supposing 
mch combinations to take place in the interior of the earth, and to be 
sabsequently decomposed b^ the alkalies which are usually present 
wherever volcanic action is taking place. In confirmation of this 
view, he appealed to a late observation made at Naples, namely, that 
metallic titanium had been found evolved from the crater of Vesuvius, 
during a late eruption. 

BABTHQUAKES AND VOLCANIC BBTJPTIONS FOB 1861. 

The most serious earthquake of the year occurred in the night of the 
20tli of March) overwhelming the city of Mcndoza, in the Argentine 
Bepublic, South America. Mendoza is in lat. 32° 53' S., Ion. G9° 6' 
W., and is about 2900 feet above the sea on the eastern slope of the 
Andes. The shock is said to have come from the north, followed by 
another from the soutly and to have lasted only about five seconds, in 
wUch brief time neartV the whole town was utterly laid waste, and 
from 8000 to 12,000 lives were destroyed. Travellers among the 
Andes, in the district affected by the earthquake, describe the scene 
as awful : deep caverns were opened into the bowels of the moun- 
tuns, the mountain sununits parted asunder, and the earth in many 
places burst open like a bomb-shell, ejecting water and enormous 
■tones. 

The most important volcanic eruption of the year took place in 
an unusual locality, viz., on the east coast of Anica, on the 7th of 
May, from a heretofore unrecognized volcano at Djebel Dubbeh, situ- 
ated in about 13° 57' N. lat., and 41° 20' E. long. It was accom- 
panied by loud shocks, resembling the discharge of artillery, and im- 
mense clouds of dust. The noises were distinctly heard at places 
nearly 400 miles apart, and the dust fell for several days over a vast 
extent of the Red Sea, and on the coast of Arabia. At Edd, on the 
Abyssiman coast, a day's journey from Djebel Dubbeh, the dust was 
knee-deep, and its fall during the first day caused total darkness. 
The eruj^on continued at intervals for three or four days. There is 
no remembrance of any previous eruption. 

Vesuvius has also been extremely active during the past year. 

GEOLOGICAL SUMMAEY. 

Origin of Granite. — Interesting results of a microscopic examina- 
tion of jgranite have recently been published by Mr. Sortby, F. R. S., 
of Enc^and. It appears that by reducing granite by gi*inding and 

Eolishing to extremely thin films, so as to render them transparent, 
ke gom leaves, "Mx, Sortby has discovered that this rock contains a 
large number of cells or cavities holding water or saline solutions ; 
hence it may be inferred, to the great satisfaction of the Neptunians, 
that granite was not solely produced by the action of fire, out that 
water had a great deal to do with it. 

26« 
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Strange Illustration of the Movements of Glaciers. — Some of oar 
roaderfl have doubtless heard of the tragic end of Auguste Tairaz, 
lH(*rre Balmat, and Pierre Carrier, the three Chamounix guides who 
wore swept from the Grand Plateau by an avalanche on Aug. 20, 
1K20, while making, or attx^mpting, the ascent of Mont Blanc with 
I>r. Hammel and some Grenevese gentlemen. No traces whatever 
of those i>oor follows had been discovered from the moment of thdr 
destruction until within the past summer, when one of the bodies, im- 
biHldod in the ice, has been found on the lower part of the Glacier 
dos Hossons entering the valley. Professor Forbes has repeatedly 
told tho Chamounix guides that they might look out fiir traces of 
thoir deoeascd comrades in the Lower Bossons in about forty to forty- 
fivo years after the catastrophe. He told Auguste Balmat in 1858 
to keep a lookout, as traces of the bodies might then be expected 
to present themselves from the glacier movement. 

Glaciers of Spitzhergen, — Mr. Lamont, an English tourist, who 
has recently made a yacht voyage to Spitzbereen, thus describes a 
glacier seen by him upon the coast of that island : — ''It is," he says, 
" the largest perhaps m the world. It has a seaward face of thirty to 
thirty-two English miles, and protrudes in three great sweeping arcs 
for at least five miles beyond tne coast line. It has a precipitous and 
itia<-eessible cliff of ice all along its face, varying from twenty to one 
liniidred feet in height ; pieces from the size or a church downward 
are constantly becoming detached from this icy precipice, and tumble 
into th(*. sea with a terrific roar and splash, and of course render it 
liljrhlv (lanjrt'rous to <ro near the base in a boat. The surroundinjr 
pe:v is always iillod with those fragments of all sizes and shapes, ana 
many ot' tlit'in I have observed carrjing large quantities of clay and 
sfoncs imbedded in them. 

*• This ffV(K\t irlaeier is in three divisions. The northern and south- 
ern divisions are each quite smooth and glassy, but the piece in the 
centre is broken uj) and roufrh, and jagged to a degree that is per- 
fectly iii(les(fril)al)le; at a little distance it exactly resembles a great 
iorest of pine trees thickly covered with snow. 

'• This part of the jrlacier must have undergone some great disturl)- 
anc(^, arisinj^ either from its sliding over a rocky bed, or from its 
beinir forced tln-oiigh a narrow ravine in the underlying hills. AMiat- 
ever the (listur])in;^ cause may be, it is actively at work still, because 
w(5 Ircquently saw enormous slices of the smooth division split up and 
cave, in toward the disrupted part; and there is a constant succession 
of tremendous booming reports, exactly resembling loud and pro- 
lonjied thunder, ])r()ceeding from these cracks, and from the whole of 
t!ie rough part of the glacier in general." 

Elevations and Depressions of the Earth in North America. — Dr. 
( Jessner, in a recent i)aper before the London Geological Society, at\er 
some observations on the differences between volcanic uplifts of the 
land and the slow upward and downward shiftings produced by 
chanjjes in the position of great parallel areas during long periods 
of time, proceeded to enumerate evidences of local elevation and 
Hul)sid(!n('e. t hat ho has observed along the coast from the northern 
part of Labrador to New Jersey. 

In the south-eastern part of New Jersey, at Nantucket, Martha's 
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Tineymrd, and Portland, submergence of the land is proceedings lo- 
caUr, at the rate of probably four feet in sixty years. In Now Bruns- 
wick, at St. John's, the land has been elevated ; at the Grand Manan 
Island and the Great Tantaman Marsh, there has been subsidence. 
At Bathurst, and on the opposite coast of Lower Canada, the land 
■eeins to be rising. In Nova Scotia, near the Bay of Fundy and 
Ifines Basin, there is subsidence; on the southern side, however, 
there are signs of elevation. The sea rapidly encroaches upon Louis- 
berg, in Cape Breton ; and in Prince Edwsurd's Island, also, submer- 
gence of the land is taking place. 

The Swiss GeologiccU Strata in the form of C form the subject of 
an interesting paper recentljr published by Professor Strada, of 
Berne. He expresses the opimon that all the facts considered lead 
liim to recognize an immense lateral force, the action of which has 
been propagated from the axes of the Central Alps to the borders of 
tke cnaLo. This force does not appear to be in direct relation to the 
granitic masses, but is rather due to the origin or enlargement of the 
crevasses of the earth's crust, by which all the zones of the Swiss 
Central Alps, ccnnposed of serpentine and metamorphic schist, etc., 
have been brought to light in the same manner as a button forces the 
lidet of a button-hole when passed through it 

Rigidity of the Earth, — Dr. Joule, in a recent communication to 
ihe London Geological Society, in reference to speculations on the 
thickneBB of the earth's crust, stated that he had some time ago re- 
ceived a letter from Professor Thomson, giving an account of the 
prqmss of investigations calculated to throw li^ht on this interesting 
•atgect Professor Thomson finds that the equilibrium lunar tide in 
a solid glass globe, without mutual gravitation, of the same size as 
the earth, is about five feet Hence, from the phenomena of the 
actual tides of the ocean, it follows that the earth, as a whole, is more 
rigid than glass. The observations of Mallet with experimental 
earthquakes show that the earth's crust is many times less rigid than 
glass. Hence Professor Thcxnson infers that the earth, as a whole, is 
nany times more i^d than the rocks and strata on its surface. 

Divisions of the Earth*s Crust. — In a recent discussion in the Bos- 
ton Society of Natural History, Professor Agassiz remarked that in 
late eenexal works eleven or twelve subdivisions of the earth's crust 
are given ; D'Orbigny makes twenty-seven ; but he (Agassiz) was pre- 
pared to show the occurrence of at least forty-eight successive periods 
vi change, with characteristic fossils found neither below nor above 
theb respective beds ; the alleged identity of fossils in different strata 
was only apparent, and would be found so on actual comparison of 
ffpecimens. 

In the tertiary, according to Mr. Lyell, four or five per cent, of the 
eocene species pass on to the present period, nineteen per cent, in 
the miocene, and about one-halt in the pliocene ; this he regarded as 
an erhv which would not have been committed with a sound zoolo- 
gist by hb side. He instanced Rostellaria Jissurella, which had been 
considered identical in several formations, as being easily recognized 
to embrace distinct species on actual comparison of the specimens. 
He objected to Deshayes's principle of requiring equal and great dif- 
toenoet in the determinatkm of species, as wluU would constitu^'^ " 
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ipecific difference in one case migbt be far greater than that reqnii 
in anotlier. Tlie mastodon and Eiephas primigenitis are aek 
ed^ed to be extinct, and he saw no reaaon why other clsHea li 
anunat kingdom Bliould not bo o:(tenninBted by the eame causes; 110 
was convtoced that cariiful examination would show that the lowetl 
moUasIca in the tertiary bods are as difiercnt thxa tbo present as ora 
the larger animaU. 

T&e Great Fatts of Zambesi, Southern Africa. — Ur. LirlngBton, ir ■ 
a rccont letter to Sir R. I. Murchison, status that he neatly nodMkJ 
rated, in his published " Traveta," the m^nitado of the Victoria " 
of the Zambesi River, which are probably the most wouderfiil it 
world. Their breadth, which lie had estimated at about one thoo 
yards, is uow ascertained to be at least one Ihoosaud eight hundi 
and sixty yards, with a sheer fall of three hundred and ten feet. 

Mineral Produce of Great Britain. — Sir B, I. Murcliiioii, in 
address betbre the geological section of the British Associatic 
(18G1), thus states the present yearly mineral productioi 
Britain: — 

" We are now uonsaming and exporting about 80 nuUione of b 
of coals annually — a proiUgious rccont increase, and daily S 
ing. Of iron ore we raise and smelt upwards of 8 tniUicHis it h 
producing S,82fi,000 tons of pig iron. Of copper ore we nuao S 
our own mines 2»(>,tiy6 tons, which yield lo,9GH tons of melaUii! ci 
per; and from our native metallic minerals we obtain of tin 6,<il 
tons; of iead, 6S,525tons; and of zinc, 4,357 tons. The total 1 
□ual value of our minerals and coaU is cstunated at £2G,993,373, 1 
that of metals (the produce of the above minerals} ami coals a 
£37,121,3181" 

Tin Ore from Maine. — At a recent meeting of the Boston Socie^ 
of Natural History, Mr. Yerrill exhibited a piece of tin ore, from Utt _ 
Mica, Paris, Me., which was part of a mass whi(;h originally weigbodfl 
five pounds. He stated that bo had also found several amaller apodal 
mens, some beauti&Uy crystallized, scattered through the maa* oC 
rock constituUog the veto ; they were generally in contact with altaM 
or qu3f tK. 

Auriferous Veins. — As respects auriferous veins, one tenet of gi 
logical science lias received ample conGrmadon in Australian expofv y 
ence. Throughout the known world it has been found that auriferona 
veins are, as a general rule, only very rich near the surfaco. Tbey 
decrease rapidly in richness as they increase in depth, which is not 
true of the veins of the baser metals. Now the colonists of Victoria 
would not givo due heed to this dictum of science, but, belioTiog thtt .. 
contrary, they commenced extensive works on nearly every 1" '" 
which bad proved rich near the surface, and intended to prosec 
deep miiung thereupon. Hence, in spite of scleuce, a gold-ounl 
fever arose, and unfounded speculation raged far and wide. The nuM 
ing experience, however, of lS59-liO has warranted the truth t>f tl 
BOientinc opinion, — or rather induction from numerous obsc-rvatie 
— and has proved the folly of popular presumption. Not a tithe a 
the nuning companies Jbrmec in 1S39 are now in existence; an. 
" tliere are not six quartz veins in the colony of Victoria in which | 
enffident quantity of gold has boen obtaiued, at a depth of fixir hta 
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dred feet, to pay for the cost of extraction ; while in every gold-field 
instances can be pointed to of mines, once worked with great profit, 
now deserted on account of the poverty of the deeper parts of the 
lodes." 

Curious Mineral Formation, — Some ancient bronze implements 
recently dug up near Moskowie, in Bohemia, have obtained considera- 
ble celebrity, not only from archseolopsts, but from students of natu- 
ral history, since on many of them dmcrcnt layers of malachite have 
been formed, firom which an opinion may bo arrived at of the con- 
tinuance' on them of the action of the carbonic-acidulated moisture. 
But still more interesting is the existence of the impression of a leaf 
upon one of the implements, showing the plainly indented outlines 
and filaments of one of the under sides of a leaf of the Folium alpenae 
of Linnseus. The formation of such an impression on the perfectly 
even surlace of the malachite was only possible whilst the malachite 
was forming as quietly as slowly, so that for everj' removed particle 
of bronze an atom of malachite was substituteil. It must Ix) assumed 
that it was only possible for sucKa process to have been completed in 
the slow progress of years — thousands after the instnunent liad pro- 
ceeded from the hands of man. This implement is therefore of great 
importance for the archaK)logist, as it proves that instiTiments of 
bronze were used in middle Europe at an epoch stretching far beyond 
the period of liistorical research. 

Remains of the Plesiosaurus from New Zealand, — At the meet- 
ing of the Bntish Association, 1861, Prof. Owen stated that ho had 
obtained evidence, in the form of bones, from New Zealand, that 
the Plesiosaurus existed in the mesozoic age, in the present region 
of the Pacific, as well as in the Northern Hemisphere. 

Geology vs. Sugar Reining. — During the past year, in the vicin- 
ity of Tschernigolf, Russia, the complete skeleton of a Large mam- 
moth was discovered. Unfortunately for science, a sugar-refineiy 
was in full play in the adjoining village, and the remains of the am- 
mal, which would have oeen the treasure of any museum, found a 
second grave in the bone-black furnaces of the manufactory. One 
tooUi omy found its way to the Imperial Museum of Moscow. 
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HOW THE CHINESE MAKE UWABF TBI 

We hare all known fi-om childliood how tlic Chinese cramp tkdr 
wcHuen's feet, and so manage to make them "keepers at home," bnt 
how they contrive to grow miuiature pinoH and oaks in flower-pota fiv 
half a eentanr haa aWaya bueo much of a secret It is thoprodin' 
ehiefly of ^Uiil, loug-contioued rooC-prunina. They uni, brat HI 
last, at the seat of viporous growth, endeavoni^ to weaken it m 1 
OS may consiBt with the preservation of life. 'Oiey begin at the M 
giaiuDg. Taking a youns plant (say a seedling or ruluog </^ 
cedar), when only two or three inches high, they cut off its Uip-nri^ 
as soon as it haa other rootlets enough to live upon, and repluit It ■ 
a shillnw earthen pot or pan. The end of the tap-root is gt^ncratf 
made to rest on the bottom of the pan, or on a llat stone wilUn ^ 
Alluvial clay is then put into the pot, much of it in bits the m 
beans, aod just enough in kind and quantity to furnish a scanty n 
ishment to the plant. Water enough is given to keep it in growll 
but not enough to excite a vigorousliabit. So, likewise, in the <4>p^^ 
cation of light and heat. As the Chinese pride themselves abo on tEa 
shape of thuir miniature trees, they use strings, wirea, and pegs- n>>A 
vanous other mechanical contrivances, to promote symmetry M liaUli 
or to fashion their peU into odd fancy figures. Thus, bv tbe me of 
very shallow pots, the growth of the tap-roots is out of the <|ue«*' — 
by the use of poor soil, and little of it, and little water, strong^ 
is prevented. Then, too, the top and ^dc roots, being wittua 
reach of the gardener, are shortened by hia pruning knife, or at, 
with his hot iron. So the little tree, nndii^ itself lieadcil on n 
ndc, gives up tbe idea of strong growth, asking only for life, and JM 
growth enough to live and took well. Accordingly, each new sot ■ 
leaves becomes more and more stunted, the buds and rootlet* t' 
diminished in proportion, and at length a balance is eatoblishrd ll 
tween every part of the tree, making it a dwarf in all respeiis. i 
some kinds of trees this end a reached in three or four yuara; i 
others ten or fifteen years are necessary. Such is fancy borticulta 
among tbe Celestials. — Seollish Farmer. 

IM PORT ANT USE OF RKAWSKD. 

M. E. Legou has presented a n-port to the Paris Academj ( 
Sciences on the employment of seaweed, applied in layeraa^ ' " 
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thin walls of haUtations, to prevent sudden variations in and excess 
of temperature. The marine alg», snch as seawrack, niay be termed 
a sea-wool, which has this advantage over ordinary wool, that it does 
not harbor insects, and undergoes no change by dryness or humidity, 
provided it be not exposed to the solar rays : in that case it undergoes 
a complete transformation — from being brown and flexible it be- 
comes white and almost rigid. In the dark, on the contrary, it is un- 
changeable, unfermentable, imputrcscent, uninflammable, and unat- 
tackablc by insects. At first it has the objection of being hy^omatic ; 
but a single washing in fresh water removes the salt, and then its 
properties become so beneficial, that a celebrated architect has styled 
it the *^ flannel of health for habitations." It has been applied suc- 
cessfully between the tiles and ceiling of a railway station, also in a 
portable house intended for the use of officers at the camp of Chalons ; 
also double panels, the intermediate space being filled with seaweed, 
have been prepared for the construction of temporary barracks at the 
Isle of Bdunion. The Consulting Conunittee of Public Health, the 
Society oi Civil Engineers, the Council for Civic Structures, etc., 
have expressed their approval of the judicious employment of the 
marine Sklgsd, and state that the popularization of this process will be 
of ffreat service in dwellings, especially in those of the humbler class, 
80 it renders them both more agreeable and salubrious. 

WHAT ABE JUTE AND GUNNY-BAGS? 

The word "jute** is derived from the Ben&^alee term Chutij which 
means false or deceptive, on account of the fibre having the i^pear- 
ance of beautiful silk when it is exposed to the sun for arylug. It is 
the fibre of a plant which is very extensively cultivated throughout 
Bengal, and of which there are several varieties. One of these 
species furnishes the sunny so well known in commerce. The word 
" gnnny '* is a corruption of Goniy the native name on the Coroman- 
dSi coast for the fibres c^ the Corchorus Olitorius. These fibres are 
made into the coarse cloth which we call gunny ; also into cordage, 
and even paper. 

Jote is inoigenous to the soil of India, and has been cultivated by 
the natives for centuries. The manufacture of gunny-bags, or chut- 
ties, as they are called, gives employment to tens of thousands of the 
poorer inhabitants in Bengal. " Men, women and children," says Mr. 
Henley, " find occupation therein. Boatmen in their spare moments, 
husbandmen, palanquin-carriers and domestic servants — everybody, 
in fact, being Hindoos ^for Mussulmen spin cotton only), pass their 
leisure moments distaff in hand, spinning gunny twist. Its prepara- 
tion, together with the weaving into lengths, forms the nevcr-fi^ng 
resource of that most humble, patient and despised of created beings, 
the Hindoo widow. This manufacture spares her from being a charge 
on her family ; she can always cam her bread. Among these causes 
will be discerned the very low prices at which gunny manufactures 
are produced in Bengal, and which has attracted the demand of the 
whole commercial, world. Tlicre is, perhaps, no other article so uni- 
versally diffused over the ^lobc as the Inaian gunny-bag. AU the 
finer and long^tapled jute is reserved for the export trade, in which 
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it beara a copiparatlveiy Iiigh price. The short staple serves fc« ll 
local manufacturers; aud it maj bo remarked that a giTen wcigbtl 
gunny-baM may ba pureiascd at about the same price as a tusLT 
^^^i^i.t «iv„„„ ™„i-„«.^i !„-*„:„„ „„ apparent margin for Branniiig 4 



iglit of raw material, leaving 



Dr. J. Forbes Watson states that 300,000 tons of jute ai 
India, of wliich upwards of 100,000 tons are exported aa gnnny-h 
beaides 40,000 tona in tho raw state. Tbe production adnuU of n 
Umited extension. ^ 

The demand for gunny-bags is so great that a London cotnpaDT I 
established a large manufactory in Calcutta for their manufocM 
and about £300,000 has been lUready expended. Immense n 
are used in the Bombay and Madras Pre^dencies, and in E 
Sing&pore, fiatavia, and the whole of the Indian Arehipelago, j 
packing pepper, coffee, sugar, etc, ; on the west coast of South A ~ 
ica for nitrate of soda, borate of lime, regulus of silver, p 
Brazils for copper and cotton, and in the United States for pack! 
cotton ; in fact, it is superseding all other materials for this pnrpowj 

Each gunny-bag weighs on an average two pounds. Gunniea,^ 
pieces of gunny cloth, are usually thirty yards long, and weigh 
sis pounds. From 6,000,000 to 10,000,000 cunniea, beddes 
thousand ready-made bags, are exported annnotly from India, e 
to North America; 4,000 to 5^000 tons of fibre and ropv nada d 
sunn, a similar fibre, are also shipped yearly. 

The whole supply of jute to this country comes to us throagfa C 
cutta. Cargoes are usually completed with it. It is used in e<n 
town iu the United Kingdom, and for a great variety of pnrpaws. ' 
has long been extensively employed in the manufacture of ~~^ 

goods, such as cheap caqictings, bags, sacks, el«. The lugh p 
ax of late years has also led to ita extensive use in yarns i 
Eurcly flax or tow. It is mixed with the cotton warps of t 
roadcloths, and also with silk, and from its lustre can scarcely be i 
tected In Dundee, Scotland, especially, it is employed in tlic u '' 
facture of many fine fabrics, and tbe quantity now imported into _„ 
place is estimated at 40,000 tons annually. The total imports of 6 
fabric have iacrcasod rapidly of late years. 
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Quite a sensation has been created among botaniatd during the ^ 
summer (1861) bv the discovery of plants of the SeoK'h h 
(CaHuna vulz/aTis) growing wild tn the vicinity of Boston, 
been supposed that no trae Ericacere were indigenous 
though tie large and highly ornamental family of EricaMa it a' 
dantly represented by our beautiful native Andromedat, C 
Epwaa, Ctuaiope, Cteihra, and many other allied plants. 

The only locality in which the heather has been found is En ( 



twenty miles north-west from Boston. Examination by PnS. i 
Gray and others seema to leave little room Ibr doubt that the plftid 
this locality 19 indigenous, although the only one known in the Vam 
States. May not, however, the heather have once cxistod ia 
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fbaon on this continent, and have graduallj died out, owing to some 
inexplicable yet perhaps only slight climatic changes ? May not tlus 
be toe last Tcstigc, or one of the last, of what was once an American 
hesth ? Every few years botanists are startled by the discovery in 
what were considered wv\\ gleaned localities of new or very rare 
plants, and we arc forced to the conclusion that the botany even of 
xfew England and the Canadas is not yet wholly known. The botani- 
cal interest of this discovery is very great not only from its unexpected- 
neiB, and from the new floral link by wliich it connects New England 
with the mother country, but also from its bearing upon mooted ques- 
tions respecting the (^ographical distribution or disj)ertdon of species, 
upon which distinguished naturalists are now at issue. -^ SilUman's 
JowmaLifrom a report to the Mass, Horticultural Society, by Edward 
S. Rand, Jr. 

BOTANICAL SUMMARY. 

Substitute for Gutta Percfia. — At a late meeting of the French 
Academy of Sciences, M. Scrres gave an account of the balata, a 
ehmb which abounds in Guiana, and aflbrds a juice which he asserted 
was saperior, for many purposes, to gutta percha, but especially as an 
insulating material for enveloping tc legraphic wires. The milk or juice 
is drinka&e, and used by the-nativcs with coflcc ; it coagulates qm<^ly 
when exposed to the air, and almost instantaneously when precipitated 
by alcohol, which also dissolves the resin of the batata juice. All the 
articles made with gutta percha can bo made with the sap of the batata, 
and it has no disagreeable smell. When worked up it becomes as sup- 
ple as cloth, and more flexible than gutta percha. M. Serrcs exhibited 
a number of articles manufactured o( batata milk. Up to the pres- 
ent time it seems from M. Serres's account not to have become an 
article of commercial export. 

New Canadian Dye. — Professor Lawson recently exhibited before 
llie Botanical Society of Canada some specimens of a new dye of great 
richness, prepared in the laboratory of Queen's College, Kingston, from 
an insect, a species of coccus, found for the first time last summer on 
a tree of common black spruce in the neighborhood of Kingston. This 
dye closely resemUes the expensive cochineal (produced in warm 
countries only), which is used for dyeing wool and silk a permanent 
red, crimson, or scarlet. Unlike cochineal, the new dye is a native 
Canadian product, and capable of being produced in temperate coun- 
tries. Havinff been but recently discovered, a sufiicient quantity has 
not been obtained for a complete series of experiments as to its nature 
and uses ; but Uie habits of the insect, as well as the properties of the 
dye, seem to indicate that it may become of practical importance. In 
cokMT it closely resembles ordinary cochineal, naving rather more of the 
scarlet hue of the flowers c^ Adonis autumnalis, and no doubt other 
•hades will be obtained. 

The yearly Production of Nicotine in Tobacco. — It is stated that 
the tobacco crop of the world is 250,000,000 kilogrammes (s=5,.512,500 
lbs. av.). Schlosing found in various tobaccos an average of about 
five per cent, of nicotine. It is clear, theretbrc, that about twelve and 
a half nuUion of kilogrammes (=2,759,250 lbs.) of this poison are 
annually produced. As die specific gravity of nicotine very slightly 
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exceeds that of natcr, thia quaDtitv would fill nearly o 
thousand wine barrels, and would givo twelve and a half g 
(^293.025 grains) to every man, womnn, and ehild on the globe 
a feiv drops will prodace doatb, it is probably much within the mi 
to say, that one year's erop of nicotine could destroy every livi 
creature on the face of the globe if its proportion was admiaiste 

Effects of Narcotic and IrrilanC Gaset on Plants. — Mr. Livi , 
stOD, an English chemist, after detiuline several experimentA on plaa 
with aulpburous acid, hydrouhlorio acid, chlorine, bu1pburett«d hytf" 
gen, ammonia, nitrous oxide, carbonic oxide, and coal gas, remaiJ 
" It will be evident from the preceding experiments thai gases <Uri| 
themselves into tvro classes a^ regards their action on plants, nan * 
into narcotiu and irritant gases. This distinctiou, to whatever cj 
traceable, is as real in the coaa of plants as in that of animals. 
subjected to the influence of a narcotic gas, the color, it was obsen 
never became altered, and the plants looked as green and bqcguI 
at the end of the experiment as at the beginning. Whenever ti. 
plant began to droop, though removed to a forcing-bed and waten 
in no instance did it recover, but died down even more speedily thi 
it would have done if left to the continued action of the gas. In <■ 
word, narcotic gases destroy the life of the plant. Will 
gases, on the ot^er hand, the action is more of a local c 
The dps of the leaves first ben^n to be altered in color, and tbo d 
coloration rapidly spreads over the whole leaf, and, if continued le 
enough, over the whole plant ; but if removed before the a 
been attacked by the gas, the plants always recover, with, howei 
the loss of their leaves. Tn a short time they put out a new crop, m 
seem in no way permaoenlly injured ; but of course, if repeatedly an 
jected to an atmosphere of irritant gas, the planU were destroyed.*M 

Fruit Prinling. — At Vienna, for scsno time past, fmit-dcalen hi 
sold peaches, pears, apples, apricots, e(4?., ornamented with ans 
bearings, deigns, initials, names, etc. The impression of these tl 
ii efiectod in a very simple manner. A fine fruit is selected I 
moment it is beginning to ripen, that is, to take a red color, attdji 
per, in which the designs are neatly cut out, is affixed. After a wk| 
the envelope is removed, and the part of the fruit winch has been « 
ered is brilliantly white. 

The Camphor Tree. — H- C. Kendall writes to the Won 
Farmer that this valuable tree can bo as easily cultiTated i 
United States as elsewhere. It is quite as hardy in its habiU aa ^ 
of ourapnle-trees. There is perhaps no reason wh_y it should not ■ 
uocd well wherever the apple-tree will grow. It is indigeixnia til j 
parts of China, Japan, Formma, Bnmian, Cbinoso Tanqry, mkI Ban 
ishes oven as far north as the Amoor counln; but i> found in tl 
greatest abundance alon^ the eastern coast of China, between A 
and Shanshne. In the districts of Kwangtung and Pnh-hien, it g 
in dense lorests, the trunks attaining a size equalling that tk nnjr 9 

our North American forest trees. The camphor gum ' 

does not in any cose exude from the tree, as has been . . ^ ^^ 

suppoiHid, but 14 obtained from the leaves, twigs, and smaller roots, ly 
distillation. Like all other highly aromatic awds, those of tim Luuw 
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oampbora "very soon lose their vitality, and it is donbtftil if they 
would germinate after the lapse of time requisite to bring them to tins 
country ; but as the tree itself is so tenacious of life tmit to kill it is 
a semi-impossibility, and as fine healthy plants are always readily 
obtainable at Hong Kong or Amoy, there would be no difficulty in 
introducing them here. 

Insect Powder. — Persian Insect powder, which, when originally 
introduced, consisted of the flower buds of Pyrcthrum cameum and 
P. roseumj as it occurs now consists in nine-tenths of the buds of P. 
eorymbosum W., the remainder being made up of other P3rrcthra, P. 
ienuifolium^OT ayariety of the P. corymhosum^ partly of a Caucasian 
yarioty of ^n/Aemis arveruis. 

Similar properties belong to the flowers of Anthemis nobUis, MatrU 
carta chamomilla, Achillea nobilisj Pyrethrum tanacetum, though in 
a smaller degree. The age of these powders has great influence on 
their efficacy ; they should always be as fresh as possible. 

Preservation of Cut Flowers. — A recent Ln^^lish horticultural 
writer gives the following information for prolonging the beauty of 
cut flowers : — 

^ For keepinef flowers in water, finely-powdered charcoal, in which 
the stalks can be stuck, at the bottom of ihe vase, preserves them sur- 
prisingly, and renders the water free from any obnoxious qualities." 
When cut flowers have faded, either by being worn a whole even- 
ing in one's dress, or as a bouquet, *^ by cutting half an inch from the 
end of the stem in the morning, and putting the freshly-trimmed end 
instantly into quite boiling water, the petals may be seen to smooth 
out and to resume their beauty, oflen in a few minutes." Colored 
flowers, carnations, azaleas, roses, and geraniums, may be treated in 
thifl way; white flowers turn yellow; the thickest textured flowers 
amend the most, although azaleas revive wonderfully. ** I have seen 
flowers that had lain the whole night on a table, after having been 
worn for hours, which at breakfast next morning were renovated by 
means of a cupful of hot water.** Carnations and some others ** keep 
fresh after this treatment almost as long as they would have done if 
they had been newly gathered." 

Benzine (Benzole) for Plants. — The London Gardener^s Chronicle 
giyes the following advice respecting the destruction of insects on 
plants : ^* As our houses and gardens are always more or less infested 
with yermin, it is satisfactory to know that benzine, an article be- 
oomo sufficiently well known as a detergent, is no less efficacious as 
an agent in insecticide. One or two drops are sufficient to asphyxi- 
ate the most redoubtable insect pest, be it beetle, cockchafer, spider, 
sing, caterpillar, or other creeping things. Even rats and mice will 
spMdily decamp from any place sprinkled with a few drops of the 
potent benzine. 

To check t/ie Warping of Planks. — The face of the planks should 
be cut in the direction which lay from east to west as the tree stood. 
If this bo done the planks will warp much less than in the op[X)site 
direction. The strongest side of a piece of timber is that which in its 
natural position faced the north. — Dlnfjler^s Po!y!ech. Jour. 

The Woods best suited for Ship-BuUdiny. — At the last meeting 
of the British Association (1861), Professor Calvert stated that he had 
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recently tanAa mvcsti^Cions into the Dualities of wTanil woiMb 
aacDTtain wliivh Wiu the best for ship'biiitiliDft pnrposea. " If Enj-" 
oak," be said, " has blthci'to stood eo iiigh, it must have bet>n avrin 
oiir ifrnorance of the valuable properties <^ tome of the wood^ er 
in tropu!sl climates, in whieh the solublo aud highly dpeumj 
tannin of oak i5 rcplaccil in some iastunces by rcains, and in oil . 
lubstnnces Bimilar to caoutehouc. Tliis h the caw with East Ind 
teak. Mora wood, Santa Maria and Hondnras mahoj^auy, whieb g 
tliera great advantaijea over oak when iisod for ship-building." 

The liaWlity of different wooiIb to dry-rot were arran;^ by 
Calvert as fdlows: Unseasonod oak, ra]w]; seosonrd, moderal 
rapid; African teak and Honduras mahogany, timiti'dj Mora «( 
Santa Maria mahogany, and Indian teak, no tcndencv whatever 

It was also observed by Dr. Calvert that o.ik which wai felled 
snramor contained but little tannin and a ^reat deal of galUe a 
while that felled in winter woa rich in tanmn and oontainod vury H 
galliti ai'id. 

Iron as a Tonic in JTorlicullure. — Aecording to a Belgian horti 
tnral pap'.'r, a Mr. Dubrenil, sctinj; upon the expericnee that 
leaves of a plant may bo stlqiulated into a luxuriant growth by tx 
moistened with a solution of copperaa, applied a weak solutiix) of 
salt (half a drachm to a quart) to various Kinds of fruit at a time of' 
when the same could not be reached by the rays of the sim, 
throe different periods bi'foro their maturity. The firat bo trcaMiIi 
said to have grown to an (>xtra(aTiinary sixe. 

White Flowert. — M, Filhol, the celehral«d French chemiat, i 
paper on the coloring matter of lloweni, statM tliat theru are no 11 
en of a pure white existing. The celebrated painter Hedout noti 
this a long time since. Flowers which appear to us white have ri«c 
always a lip:ht-yellow, rose-colored, or blue tint. All thcae floi 
become of n finit yellow when dipped in ammonia. Acids rc« 
their primitive color. 

PEKENNIAi:, COTTON, 

Mr. U. C. Kendall, of Maryland, in a recent pamphlet, calls at 
tion to the existence, in Chili, S. A., of a species of cnlton-brai 
plant or tree, perennial in its nature, and cwable of being gn 
with profit wherever Indian corn will ripen. Hia first acqoainta 
with the plant or tree in ijuestion wag made while cxpkiriiig th* rv 
of a little mountain stream, the Cfaipura, in Southern Cbili. 
says: — " Doubling an abrupt turn in the conrse of the rivor, I n 
suddenly into full ^iew of an object, some two hundred yards dut 
which presented the most magnilieent spectacle I bad ever mcB' 
perfect cone or pyramid of pure, brilliant anow. elevate at ita t 
perhaps seven feet from the ground, upon a shafi of whitish brai 
the whole structure cut clear aud Bbani against the dark wall of i 
io the backirround. It resolved itself, as I drew near, into a t 
perfect specimen of the GniS'/piiim _itrboreiiia, the p<trcnnial ooC 
tree. Its folia^ had long been shed, but the poils remained, hfti 
fiiUy burst, and turned out their flpotless samples in almiMt pet 
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covering the entire structure with a dense mass of spotless, 

Sloasy cotton." The amount of cotton contained upon that single tree 
f r. Kendall estimates at not less than one hundred pounds. 
Further inycstif;ations showed that the species of goasypium in ques- 
tion was widely distributed, and in general possessed the following 
characteristics : — In its nadve condition, and in high southern lati- 
tudes, its average size and altitude equal the medium peach tree of 
North America — saj eight inches in diameter at two feet from the 
ground, and in height twenty feet; in its general structure more 
nearly resembling the white mulberry than any other tree with which 
I am familiar. The leaves are abundant, distinctly denticulated, and 
of a glossy, silvery green. Flowers profuse, very double, variegated, 
and in size^ about a third smaller than the perfected hollyhock, the 
tree, when in full bloom, presenting one of the most beautiful effects 
imaginable. The bolls at maturity are twice the size of those borne 
by the herbaceous plant, and wherever it approached the colder 
regions, I found the nbre finer, and the length of staple increased. ^ 

The perennial cotton-tree is propagated from seed, or more readily 
from cuttings simply thrust into the ground, and possesses this pecu- 
liar advantage in any country over the herbaceous plant. It may be 
planted out as an apple, peach, or pear orchard, and the field cropped 
with any of the cereals, until the tree has reached its maximum 
standard. I found, says Mr. Kendall, the finest specimens of the tree, 
bearing cotton of the longest staple and whitest, finest fibre, in a 
region where the snow lies three months out of the twelve ; where 
the vicissitudes of climate are greater than they are in New England; 
and where not only the natives, but the furred animals, sometimes 
freeze to death. On the Atlantic side, the Gonsypium arboreum 
STOWS spontaneously, and entirely hardy, as high as the parallel of 
nirty-two degrees. That the tree readily adapts itself to all reason- 
able and very many unreasonable conditions of soil and climate, is 
conclusively proved by the fact of my having found it growing bravely 
at an altituc^ very nearly approaching the snow-line, on the eastern 
slope of the Bolivian Andes, in a soil as red with peroxide of iron as 
a well burnt brick, and almost as hard. In the Desert of Alcamaya, 
I found it growing most determinedly in a bed of volcanic scoria, 
where never a drop of rain falls. In the vicinity of Arica and Tacna, 
in Peru, it thrives and produces cotton, growing in a waste of arid, 
burning sand. Everywhere in the low countries of the tropical 
regions, both the tree and staple degenerate ; the former, in all cases, 
into a ilirub, of from nine to .twelve years' duration ; the latter always 
into a coarser, shorter, and, under many conditions, into a material of 
no commercial value. 

SKELETON LEAVES. 

Mr. Edward Parish, of Philadelphia, the weU-known pharmaceu- 
tist, publishes the following account of the process of producing the 
peflkanent and beautifully white preparations of the frame-work or 
skeleton of different vegetable structures, known as *' skeletonizing.'' 
It consists in promoting the decomposition of the cellular structure of 
leaves, and other parts of plants, without breaking or injuring their 
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■woody fibre, and is accomplished very easily and cheapl' 
ating them in water. For convenience of illuatration. I 
the accd'Vessels or burs of gtramonium or Jnmt^slown weed, which ^ 
in the ric;lit condition when partially open, but not at all. Of « 
slightly, when dried or faded in cdor. Pla*re these i' *"" '" 
bucket, and pour on tht^n gaiTicient hot iratcr to cov< 
pletely, and set them Bade. (Cold water will answer the iitn' 
but not BO quietly.) After about three weeks, dun de whicb ti _. 
little fresh water may be oueagionally added, these will be softenl 
and ready for the removal ol' the tellular portions. This is aeed 
pliahed by scrubbing with an old tooth-brush or shaving brush, alloi 
ing a stream of water to run over them during the process ; the see^ 
are to be taken out, and the water allowed to run through the bur, 
but without removing the internal structure iu which the seed* nrn 
deposited. In this way a perfect skeleton may be produced, showing 
all the woody portions, including the external priekles, and when 
bleached, having the appearance of delicately carved ivory. 

A variety of aced-vesselsnuiy be prepared in this way, of which the 
dried poppy-lisnd is one of the prettiest. The iuternal membraneous 
jmrtion containing the seeds requires to be removed, after the remu- 
site maceration in water, by a small truing in the side. An ottror 
sive odor, arising from the decomposition of tlie cellulnr structure and 
its contents, is one of the discomlbrts of this process, but it is amply 
repaid by the beantiful resulting skeletons, in English "bouquets" 
of the«e preparations, there are some seed-vessels not otlen met with 
in this country, of which the henbane (hyosciamna) is beautiful. 

The preparation of leaves affords a greater variety of forma than 
of any other portion of the plant. Only the leaves of trees and 
shrubs, as far as I know, will furnish a skeleton ; those of anuual and 
herbaceous plants seem to lose their structure entirely by maceration. 
Some of the more transparent and deli<'ate leaves and ferns may be 
bleached by being put iuto the bleaching solution without prvvin 
maceration, but must always be previouSy faded. Ajnong tiiV be 
leaves for skeletonizing are thoas of the ivy, the linden, the elm, t 
poplar, the holly, the pear tree, the chestnut, the sassatras, the i" ' 
nolia, the althea, and no doubt hundreds that bave never been ti 
the oak would furnish a beautiful skeleton, but requires from e ^ 
to twelve months' maceration, while most of the others named si«M_ 
ficiently decayed in from one to three moutha. The leaves shooM'l 
free from insect bites or other imperfections; in cleaning them.il 
best to lay them upon a smooth board, toming th^m over, from til 
to time, and very carefully removing the decayed parts wHh b K 
brush. It baa been observed that ivy leaves are best prepared, atd 
maceration, by tearing off the two outer layeni of skin, leaving litf 
else but the skeleton, which is then eanly cleaned by eamful I; 



ling under water. After obtaining the skeletons, the next step i> t 
bleach them ; this is done by placing them, for a term varying from W 
hour to a whole day, in asolutii 



burs will t>ear double that strength ; some delicate leaves, hydrst^U 
flowers, etc., will bleach advantacieously with a still weaker nolnbOiL 
The preparation b to be removed from the bleacliing liquid tu (ooa 
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as it 18 tlioroaglily and satisfiustorily bleached; it is then to be 
washed, dried, and put away in a box, excluded from the light, till 
tihe collection is reaay for mounting. This operation requires much 
■kill and taste ; a common way is to make a kind of pin-cushion, into 
which the bleached stems or petioles, or covered wires glued to the 
base of the leaves and seed-vessels, are to be stuck ; the .whole may 
tlien be covered by a glass shade, which protects "the bouquet ** from 
the dost, and renders it an exceedingly attractive household oma- 
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INSECT AND GRAIN EATING BIJEa>S« 

Tourists in Europe will, if tbey are but commonly observant, noCioe 
one peculiar feature in Continental scenery, and especially in the 
scenery of France. The landscapes may be beautiful, and diverafied 
by every pos^blc charm, but in one particular respect they will be 
found almost utterly devoid of life. Lye and ear are struck together 
by the absence of familiar sights and familiar sounds. There is no 
chirping in the hedgerows, no twittering among the trees, no congrega- 
tion of sparrows in the roads or linnets in the fields. It is useless to 
look about for the rarer species of birds, as even the commonest sorts 
are absent, and the traveller is perplexed to think what can have be- 
come of all the little creatures which he is accustomed to associate with 
rural scenes. The truth is very soon told. The French eat theuL 
They pursue them unremittingly for the sake of their morsels of flesh, 
and a small bird seen in a garden would be chased as eagerly as a 
rabbit or a hare. Traps are systematically set for them on every em- 
inence, and snares on every hedge. There is an idea, too, that birds 
destroy fruit, and economists will not submit to any such peculation; 
but the first is tlic pnncipal motive, combined, perhaps, with an in- 
stinctive passion for the chase, which in France admits of little better 
gratification. 

Little birds, however, are not sent into the world for nothing. 
Under the mission of Providence they, like all other creatures, contrib- 
ute their part towards the harmony of creation, and when that con- 
tribution IS intercepted the effects become visible in a derangement of 
balance. Birds devour insects, worms, and grubs. Where there are 
no birds, grubs, worms, and insects multiply to a prodigious extent, 
and where this unnatural multiplication takes place the crops suffer. 
During the past year (1861), the harvests of France have given an 
unusually poor return, and this deficiency is attributed in a great de- 
gree to the ravages of certain insects, which it is the function of cer- 
tain birds to destroy. The subject has even attracted the attention 
of the French government, and, at the instance of the minister of 
agriculture, a commission was appointed to inquire into the matter, 
and report what le/iislatlon is expedient. 

From a preliminary report emanating from this committee, it 
appears that their infjuirles have been conducted with an elaborated 
accuracy characteristic of French legislation, and that the most experi- 
enced naturalists in France (M. 8fc. llilaire, M. Provost, etc.) have 
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lent tho aid of tbcir experience to the investigations. Inse rts and 
hMs have been carefully classliied according to their several species ; 
their habits of feeding have been closely observed, and the results as- 
certained and computed. It has been concluded that by no agency 
■ave that of little birds can the ravages of insects be kept down. 
There are some birds which live exclusively upon insects and grubs, 
and tho quantity which they destroy is enormous. There arc others 
which live partly on grubs and partly on grain, doing some daipage, 
but providing an abundant compensation. A third class, the birds 
of prey, are excepted from the category of benefactors, and are 
pronounced — too precipitately, wc think — to be noxious, inasmuch 
as they live mostly upon the smaller birds. 

If the arrangements of nature were lefk undisturbed, the result 
would be a wholesome e(|uilibrium of destruction. The birds would 
kill 80 many insects that the insects could not kill too many plants. 
One class is a match for tho other. A certain insect was ibund to 
lay 2,000 eggs, but a single tomtit was found to eat 200,000 eggs 
a year. A swallow devours about 543 insects a day, eggs and all. A 

r tow's nest in the city of Paris was found to contain 700 pairs of 
upper wings of cockchafers, though, of course, in such a place food 
of other kinds was pro;'urablc in abundance. It will easily be seen, 
therefore, what an excess of in^ct life is produced when a counter- 
pcHse like this is withdrawn ; and the statistics collected show clearly 
to what an extent the b«ilance of nature has been disturbed. Thus, 
tho value of the wheat destroyed in a single season, in one department 
of the cast of France, by the cecidomigie^ had been established at four 
millions of francs. The French vines, olives, and even the forest-trees, 
are also reported as suffering severely from the superabundance of 
insect vermin ; so that, in conscfiucn'.'e of the alarm occasioned, birds 
are likely to be hereafter proteetc<l in France without much legisla- 
tion, and, indeed, their rise in estimation has been signally rapid. 
Some philosopher has declared, and the report quotes the saying as a 
** profound " one, that '' the bird can live without man, but man can- 
not live without the bird." 

This is a splendid confession of past error ; but what is to be done, 
seeing that the convictions of philo:K)phers have not yet dc*scended to 
the peasantry ? Are sparrow-catching and birds*-nc*sting to Ik; made 
punishable ? Must there be a new system of game laws for the pro- 
tection of spiirrows and linnets? Tlie question is really pressing. 
Yet the commissioners, though they distinctly call for *^ prompt and 
energetic remedies," and point to the great detriment which agritrul- 
tureiJ receiving, are evidently doubtful as to the course to Ixi pureued. 
They suggest, however, that persuasion s?hould Ix; tried before; cfx»r- 
cion, and that schoolmasters and clergy should endeavor to put the 
question in its proper light before the pef»ple. The commission in their 
report present some curious statir^tics respecting the ext<;nt to which 
this destruction of birds in France has br.en of late vears carried. 
They state that there are great numlx'rs of profes.-ional huntsmen who 
are accustomed to kill from 100 to 200 biitls daily. A single child, 
also, has been known to come home at night with 100 birfls' i:^^^ and 
it is calculated and reported that the numljer of binis' eggs destrrjycd 
annually in France is betwcren 80,000,000 and 100,000,000. The re- 
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■ult ia, u mi;;lit have been expected, that little birds in that ysasttlj 
»r6 actually ilj'ins o«t ; snnio species bave already diaappeared, wluw 



TYPICAL TOKMS OF DinUS. 

At n late moetinj of the Boston Society of Natural TEstarj, Mr. 

I tHioodora Lyniaa rcid a paper on tbe tbnna of birds, the object of 
«hiuh waa to nhow lioir toem, as depending on striKrture, may be rce- 
ognixed in thb cla^a, and may be eipressod by meaBUivmcnl^ Ila 
[i^ eompired, for this purpose, a hawk and an owl, and a due^ aad 
an auk, sliowing that the form ia charactoriatie in eauh group, wliii-h 
may ihcrelbru be looked upon as a natural family in the anim:il kin;;- 

' dom. There ia no enentisl dlflerenpo botweiin the bill and claws of 
the hawk and owl ; there are, however, very striking dilTcrenccs ia 

I the size and poation of tlio eyes, tho bulk of the lower body, and in 
the lca"Ch of the tarsus. Owls havQ lar^, prominent cyea, turned 
to the front, n body bulky below, and generally a verj- short tamu ; 
tllcir nbimdaiit pluma^ is bo arranged as to bnn^ out these features ; 
the feathers of the hend nuke a kind of fuee, in the mid^ of which 
Appear a balf-buriod beak and a pair of round, staring eyes; the body 
ia large and heavy-looking, growinj; larger bt-low, and ajiparentty 
endiD>; in a partly coneealiid pair of feet; the natural position b bolt 
upright, on account of the short tarn and the weig;ht of the body in 
iront. ITrivrks have eyes of moderate size, rather sunken, and on the 
rides of the head; thi.' body is elegant and <'oinpal't, ;liid the tarsus 
cenerally long ; the plumage b commonly shorter and closer ; the or- 
dinary position is with the body standing well up on the l^s, and 
inclined at a unall an^c from vertieah Tlie awl gives the idea of 
solemnity and gravity, the hawk diat of alertness and Tigor, hot both 
share tho exprcsrfon of fei-ocity. 

la tho auks and dueks, botli water-birds, the chief elements of dif- 
ference are the plane of tho bill with reference to that of the head, 
tho shape of tlio oody, and tho position of the legs. The dnckshave 
the bill flattened in a horizontal and the head in a vertical plaue.juid 

» the legs placed so far forward that they can move, though awkwanjfy, 
on land; tho neekb long and slender, and the body short and chnbt^. 
Ho auks have the head compressed in a horizontal and the bill in a 
vertical plane ; the body is very long and flattened Tertically ; the 
legs are entirely behind, and tho tibia is so bound down by the integu- 
meuts, that the animal, on land, often tumbles forward, and assumes 
irhen standing an upright position. 

THE BOMB OF TQE FETBEi:.a (AIOTHER CABET'S CHICKKN). 

At a recent meeting of the Boston Society of Natural Histo^, Dr. 
Bryant communicated the following notice of a vbit to Green Island, 
eomo ten miles out at sea, off the mouth of Chester Bay, Nora Seoda, 
by the Eev. J, Ambrose, of Hahfax. 

On Juno 28, 1860, he landed on the north ndc of the island. 



7; 



i$a or any other kind of bird was to be seen, save a large number 

'Btflerlnrr'' frulla nnd Rnnm "mackerel" gulls flying Overhead, 
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whilst the whole island under foot was perforated and undermined hj 
the petrels. Ho says : — 

^^1 first took a tour all around the grassy edge of the cliffs to look 
for gulls' eggs. I got two dozen of tlio * steering ' sulls' eggs, and the 
men eight dozen. Tore up the turf with my hands, following the lit- 
tle galleries with my fingers, and soon secured four dozen and a half 
of petrels' eggs, and two of the parent birds as specimens. I could 
have obtained, I suppose, a thousand dozen of the eggs if I had wished, 
and every mother bird with them, as the pocn* little things crowd back 
into their holes, making not the slightest noise or resistance, whilst 
they behold the roof rudely torn from their dwelling, and their eggs 
taken away. In no instance, except one, did I find more than one 
egg in a nest, and in that there were but two ; and yet some of the 
birds were hatching, as some of the eggs contained the embryo with 
its head and body so far developed as to clearly identify the species. 
The smell c^the birds is at first very offensive ; indeed, we perceived 
it at a distance of two miles from the island. This smell is not occa- 
sioned by any decayed fish or other extraneous matter, as the nests 
and surrounding turf are invariably very clean, the nest itself being 
lined at the bottom with a very little dry fine grass. The odor is pe- 
culiar to the bird and its egg, and is particularly perceptible in the 
dariL brown oily fluid which, seemingly in self-defence, these birds 
eject from their bills. 

** The sun was just rising when we landed on the island, and al- 
though we had seen several petrels flying about the boat in the night 
and at dawn of day on our passage, yet on the island not one was to 
be seen. All were under ground, wnere at first you could hear their 
twittering, as if arranging about nests and accommodations ; but soon 
after sunrise they became almost entirely silent, at least so far as the 
screaming of the gulls, which was always about the same, would allow 
von to judge. On taking a petrel out of its nest, it would not on be- 
ing set down attempt to fly at first, but would endeavor to dig its way 
down into some of the broken holes. Most of the nests seemed to be 
old ones newly fitted up, and I found several such where the bird had 
brought quite a sprinkUng of fresh dirt out to the surface. They 
seem to form their galleries not so much by carrying out the surplus 
dirt, however, as by pressing themselves through the soil, turfy soiL 
A great many ants had made their nests among the galleries, but did 
not seem to incommode the birds ; perhaps, indeed, they serve them 
for food at times." 

OBNITHOLO6I0AL CLOCK. 

As botanists have constructed a flower-clock, so (we read in the for- 
eign journals) a Grerman woodsman has recently invented an omitho- 
logicsd clock,' by marking the hours of the waking and the first notes of 
the little singers. The signal is given by the chaffinch, the earliest 
riser among all the feathery tribes. Its song precedes the dawn, and 
is heard in summer from half-past one to two o'clock, A. M . Next, 
from two to half-past three o'clock, comes the black-cap (^Sylvia atri- 
capWd)j whose warblings would equal those of the nightingale if they 
were not so very short. From half-past two to three o'clock the quail 
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from half-paat ilirec to four o' 
iu| bird erf* our climatea, whi^li imitates all tunes ao well, that M. 
Duresu de La M»llc mmle all the blackbirrla'of a French cwitoo 
■n^ the Ktai'sci liaise bj-mn, by letting loose a blackbird vluch had 
been taught that tune. From four to half-paat fonr o'clock tbo lai^ 

eour* fbrth its radodies : from half-^iast four to five o'clock the black- 
Baded titmouse b heard. Lastly, from fire to half-past five o'tbdi, 
the sparrow, tbo ijamin of tbo fikic«, awakes and begiiiB to clurp. 



THE ORNITHOKHYNCH03 OP ATTSTBAUA. 

Perhaps the fi^atest cariosity to be found in the rivers of Austra- 
ja h the Ornithorhyncbus paradoxus, or Water Mole, wbicb is dc- 
■cribed by Dr, Bennett as foniuDg a connct-ting link between the 
qandruped, the bird, and the reptiio. When first a preserved skin 
of the animal was sent to Enaland, it was looked upon aa a clever 



fraud, but the proof of its gcnuinenuM sooti boeamo too si 
rcmsted. Dr. Bennett, an English phyeician, who enjoys tue aonor 
of being the first naturalist who explored tUo burrow of this singular 
•mmal aud captured specimens alive, has recently poblished a very 
graphic and interesting account of hie expcrieuce in tbo attempt to 
rear and domesticate them. Ho Biys: — "I arrived with my little 
fiuuily of OraithOThjnchi safe at S^ney, and as tbey mit^vcd for 
fome time, an opjKirtumty was aflbnled me of observing their habits. 
The littki animals appeared oftt'ii to rtriiiiin ul' fwiminiii^', for I h.iro 
fi^juontlj- si't'ii their fr)re paws in movement as if in llie act. If I 
^aeed th^n on the ground daring the day, they raa abcmt, seeld^ 
■ome dark comer for repose ; and when put in a daA place, m- in a 
box, they huddled tbemselv^ up as soon a* they faecMoe a little rao- 
ODciled to the loL^ality, and went to sleep. I toanA that thev wa>M 
iVe^ on a tabto, sob, or indeed anywhere ; bat, if permittea, woaU 
alirayt resort to that spot in which they had previoidr been MCiw- 
tomed to repose. Although for days toeetlier tney would ale^ m the 
bed made up for them, yet on a sudden, from sime anaecoimtaUe 
caprice, they would shift th^r resting-place, and seek rmoae beMnd 
« box, or in K«ne dark retirement, in preference to their JcoiiMr habi- 
tation. They usually reposed ude by side, lotting like a pair of fnrred 
balls, and surly little growls issued fhoro them when dirtiB'bed ; uevep- 
theless, when very sound asleep, they might be handled and exMmned 
without evincing any eigns of aunoyance. One evening both the 
Uttle pets came out about dusk, went aa usual and at« food from the 
saucer, and then commenced playing, like two puppies, attacking 
each other with thw muxfiblea, rauing tb^ five pawa, aaS tombfiDs 
one over the other. In the straggle one would get ll ' * 



itiiw lor the sport to be renewed. When rtmnii^, 
tli^ were exceeding^ animated, thor little eyes gnstened, aad tite 

into the hands a 

to eacape, and their i 



euiDgiy animaieu, tnvr nttie eyes i^mBma, wm ine 

oars contracted and dilated with rsfHdity ; if taken 
it this time for examinati<w, ther stroMlM violently 
heir loose integuments renderea it difflcitit t« retain 



ZOOLOGY. ' 325 

them. Their eyes being placed so high on tbe head, they do not see 
objects well in a strai^rht line, and consequently run against every- 
tbing in the room during their perambulations, spreading confusion 
among all tbe li^ht and easily overturnable articles. I have occasion- 
ally seen them elevate the head, as if to regard objects above or around 
them. Sometimes I have been able to enter into play with them by 
scratching and tickling them with m^ finger : they seemed to be de- 
lighted, opening their mandibles, bitmg playfully at my finger, and 
moving about hk.e puppies indulged witn similar treatment. Besides 
c(mibing their fur to clean it when wet, I have seen them preen it 
with their beak ^if the term may be allowed) as a duck would clean 
its feathers. It is, indeed, interesting to watch them engaged in the 
opMsrations of the toilet, by which their coats acquire an increased 
bright and glossy appearance. When I placed them in a pan of 
deep water, they were eager to get out af^r being there only a short 
time ; but when the water was sliallow, with a turf of grass placed in 
one comer, they enjoyed it exceedingly. They would sport together, 
attacking one another with their mandibles, and rolling over m the 
water in the midst of their gambols ; and afterwards, wnen tired, get 
on to the turf, where they would lie combing themselves, until the 
fur was quite smooth and shining. It was most ludicrous to observe 
these unconth-looking little creatures, running about, overturning 
and seizing one another with their mandibles, and then, in the midst 
of their fun and frolic, coolly inclining to one side and scratching 
themselves in the gentlest manner imaginable. Afler the cleaning 
operation was concluded, they would perambulate the rocxn for a 
short time, and then seek repose. They seldom remained longer than 
ten or fifteen minutes in the water at a time. As they were not 
confined during the night, I sometimes heard them growling ; they 
seemed as if they were fighting or playing, and as if the saucer con- 
taining their food had been upset in the scufile ; but, on the following 
morning, they were quietly rolled up, fast asleep, side by side, in the 
tempprary nest I had formed for them 

'^ It was very ludicrous to see the uncouth little creatures open their 
mandible-like lips and yawn, stretching out the fore paws and extend- 
ing the webs of the fore feet to their utmost expansion. Although 
this was natural, yet, not being in the habit of seeing a duck yawn, 
it had the semblance of being perfectly ridiculous. It often surprised 
me how they contrived to reach the summit of a bookcase, or any 
other elevated piece of furniture. This was at last discovered to be 
effected by the animal supporting its back against the wall, placing 
its feet against the bookcase, and thus, by means of the strong cuta- 
neous muscles of the back and the claws of the feet, contriving to 
reach the top very expeditiously. They often performed this mode 
of climbing, so that I had frequent opportunities of witnessing the 
manner in which it was done. The food I gave them was bread 
soaked in water, chopped egg, and meat minced very small. Al- 
though at first I presented them with milk, they did not seem to pre- 
fer it to water." 

In spite of all possible care, none of the specimens of the Omithor- 
hynchus lived in captitity for a greater length of time than five 
weeks. 
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THB itAilUAXAA OF ITOBTS AUEBICA. 

The total number of species of mammalia now reci^nizcd by Pro£ 
Burd, of the Smithsouian Institutinn, oa inhabiting tbc North Ameri- 
can continc'nt, amounts to 3S0, of vhvA he has himself eKomincd 
e|ieoimen«. wliilst there are 35 others more or less doubtfut. This is a 
vast iniToaao — no less than 70 species having been added as new to 
Audubon and Bachman's list, the greater part being the result of the 
Pacific Itailrosd surveya. This, too, is exeliisivB of Cetacea, Finni- 

Eedes and Bats. The first tno of these groups can hardly be said (o 
elong to the land fauna of North America, but allowing CftcMi 
Ipfcies for the Cheiroptera, on the authority of Prof. Lccontc, thii 
whole number of positively rMf^nized mammalia Ix'longiug to tho 
' North American fauna is raised to 236, excluding Pinnipcdes and 
Cetaceans. Ttikinji: the several gmups in tho orifer in mUch they 
st:\nd in Prof. Biiird's armngetnent, we have first the Imectieora, con- 
t aiui a T shrews and moles, — together 26 species. Of. the Caraivora, 
llie lar"o number of 46 ore rec<^nized as North American, made up 
of Fchd» and Canida;, the Basmrii asluta of Mexico and Texas, — 
sole roprcsentativo of the family Viverrida (civets), — 23 Atatlelidtr, 
and 5 speciea of Urfidas. This is esclusivo of several species estab- 
lished by previous writers, hut which Prof. Baird has, with much jaig- 
inent, reduced to the rank of local varieties — such as the CanU 
nubiliis of Sn.y, and the Fe/is maculata of Horafield and Vigors. 

Tho Jtfarsupiaiia in the northern portian of the AmeTTcan cmiti- 
nent are represented by two species of the genus DidelpkU, cixnmoiilj 
known as " Opossums." 

The Rodents are, ag^n, extremely nmnerona. In tfae fii«t place, 
the Squirrels of different genera, with the Marmola (vt called), 
Fr^rie'dt^ and Beavers, make up no less tlian 41 members of the 
family Sciuridtt. The Saccomyida, or Pouched Mice, which, in ac- 
cordance with Mr. Watcrhouse's views, but in opposition to tiiose of 
Professor Brandt, are grouped together, next follow, and are ccmnd- 
ered by Professor Biurd as " one of the most natural families of Bo- 
dentia, although the component genera have been widely leparated 
by diSerent authors. In the external cheek-pouches," he remarks, 
" there is no other family which exhibits any approach to it. These 
open outside of the mouth, and are of variable depth, and lined with 
short hairs to the bottom. When inverted and tuiod, they look like 
sacs on each side of the head." Of these peculiar animals, tho range 
of which is confined to Northern Ajnertca and the Antilles, 21 species 
are enumerated, as apperlinent to the tauna of the United States- 
Two Porcupines of the North American form Eretkizon are tho oaly 
Hyttricidtt met with in this part of the world ; but there are no leas 
than sa Mvrido! of varied forms: and 13 Hares and £ablMts, with a 
dngle Lagomyi, give 14 species of tho family Leporida. Altogether, 
therefore, the order Rodentia in North America, as dsewhere, pli^ 
a most important part as regards numbers, embracing 130 species- 
more than half the whole number of mammals known to occur* 

The order £(fenta/a is represented within the limits of the United 
States by a single straggling species of Armadillo, which occun withia 



ZOOLOGY. 827 

the confines of Texas, and is somewhat doubtfully referred to the 
Dixsypus novem-cinctus c£ Linnaeus. 

The Pachyderms have also but a single representative, the Collared 
Peccary, Dicotyles torquatus, which, it is remarked, '' has a much 
wider range in I^orth .Adnerica tllan is supposed by European system- 
atic writers. It not only occurs through Mexico, but even as far 
north in the United States as the Bed River of Arkansas, in latitude 

The Ruminants, however, muster more strongly, being better 
adapted for residence in the temperate regions of the North. In the 
first place, we have the Moose, Alee Americana. Then two species 
cf Reindeer are adiAitted under the titles Rangifer Caribou and R. 
GrcsnlandicuSj though it is allowed that their distinctness is question- 
able. It is highly desirable that accurate investigations should be 
made as to the difference of these animals inter 8e, and with the Eu- 
ropean R. TaranduSj which is said to present somewhat correspond- 
ing variations. The genus Cervus and its subdivisions are repre- 
sented by no less than six species, which are said to be all truly 
different, although the distinctions between Cervus Virgjnianus and 
C leucuruSf and C. macrotus and C. Columbianus, require some fur- 
ther elucidation. North America contains only two Antelopes, the^ 
"Prong-horn" (^Antilocapra Americana), and the so-called "Moun- 
tain-goat" (^Haplocerus montanus), and a single sheep, the well- 
known Big-horn of the Rocky Mountains, Ovis montana. The Musk- 
ox of the Arctic regions (which, however, does not occur within the 
limits of the United States), and the Buffalo, Bison Americanus, con- 
clude the catalogue of North American Ruminants, making a total of 
14 animals of this order. What a contrast in this respect does North 
America present to Africa, where more than 60 species of Antelopes 
alone are already known to occur, and the list is daily increasing! 
For, though we may laugh at Buffon's theory as to the animals of 
America being merely degraded forms of those of the Old World, 
there can be no question that the " Great Continent " is far more 
productive of animal forms of a more highly organized structure, and 
of a nature more adapted to meet the various wants of mankind. — 
Ann€U$ and Mag. Nat Hist. 

FISHES OF NORTH AMERICA AND EUROPE. 

At a late meeting of the Boston Soc. Nat. Hist, Prof. Agassiz made 
the following remarks on a catalogue of the fishes of Jamaica, pre- 
sented to the Society by the Hon. Richard Hill : — 

He regarded it as interesting for purposes of comparison with the 
species of North America and Europe. It is well known that the 
fishes of the two sides of the Atlantic are specifically distinct, except 
a few northern ones, which are identical, not from crossing from one 
continent to another, but from migrating southward on both shores 
firom the same- Arctic centre. As maps are usually drawn, the aver- 
age temperature of the water for the year is taken as regulating the 
geographical distribution of fishes ; but, as Prof. Dana has shown in 
is report on the Crustacea of the U. S. Exploring Expedition, the 
average of the greatest cold has a more important influence in this 
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dutribniion- From tlw Arrtio, Gulf-Btream, and Africati currently 
ibe modilii^atioii of the Eoaes (/i tempcratQre id the Atlantic is veij 
ttriking. For instance, tbo temperate zone on the American ude ex^ 
tends only from Cape Hatleru to Cape Cod, about ten dcgrcra of 
latitude, wbiJc on the European it eatends Irom the coast of Sweden 
to the Cape de Verd L'lanrli, nciu-l^ five times as many degrees. On 
the rontrarj-, tlie tropical zone, irhieh extends in America from Caps 
lUtleras to 25° B. latitude, or sixVj de^jees, extends onl; about 
tweoty di'greM on the African Guinea eoasL The line of tempera- 
tun- cstabliBhed by the average of the thirty coldest days in llie year 
p.ie3 tlic clue to thn distribudon of the marine fauna ; in America 
thli \i essentially tropical, and in Europe euentially temperate. 

or tlio families mentioned in this list, the Cotloidi arc essentially 
Korth Amcriuan, and there aro five inJam^ca; the Seifenoids ok 
tropical, Europe banox but a fev ; the Sparoids are essentially 
Slediurranciui, irhere fifteen genera exist, and Ihero are four in 
Januucn; th« Squommipenna arc tropical, and numerous in Jamaica; 
the Scomberaids are cosmopolitan, and numerous everywhere ; the 
ifuUfU arc tropical, and tb«^ro are several in Jamaii;a; the Labroidi, 
very rare here, are numerous in the tropica ; the Cyprinoidx, thoagh 
Quite cosmopolitan, have never been found in South America, and 
there are none in Jamaica ; one Ceafroponiui is found in fresh water 
in Jamaica, which is unusual; the Siluroidt arc few, and those c^ 
America few in comparison with those of Asia; while a kindred 
family, the GoniodonU, are peculiar to thia country; the Pleuronec- 
lirl<e. biAong to the It-nijicralc zone, jet there are few jicrc, 

J. M. Barnard, Esq., stated a fact in confirmation of the tropical 
character of the American marine faima ; he had lately received a 
keg of echinoderms (rtaa Zanzibar, in 5" S. latitude, which were al- 
most identical with those from East Florida. 

CUBIOTTB FACTS IS BBLAIIOIT TO THE COD. 

At a recent meeting of the Boston Nat. Hist. Soc., CapL Atwood 
stated that fish are often swallowed by the cod, pass from their stom- 
ach into the abdominal cavity, and are there found "mummified" 
and adherent l« the inner walla ; he presented a specimen, apparently 
of the eel family, thus preserved and hardened, wbieh he had taken 
fVcan the abdominal cavity of a pollock. Cod arc often so wounded 
by the hooks that the intcatinea hanfr out in the water, and yet such 
fish are seen sn'imming about with the rest without apparent suffer- 
ing, and he had no doubt that they bite at the hooki in a few days. 
He presented two laqre cod hooka, with portions of the line attached, 
which he had taken from the livers of apparently healthy cod. The 
greater part of the books was buried in the organ, and must have re~ 
mained there, he thought, at least twelve months ; they must have 
been swallowed, broken oET, and have worked their way througli the 
stomach into the liver. 

RATB OF INCREASE OF FBEBB-WATEB SHEU.S. 

At a Tocent meeting of the Boston Society of Natural History, 
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Frof. Agassiz made tbe following observations on the rate of increase 
and other characters of fresh-water shells, Unios. 

To determine their rate of growth, he had collected large numbers 
during every month in the year ; he always found many series of 
dieUs 0^ difl^rent sizes, all of a size in each series, the whole suite of 
specimens representing all the intermediate sizes, and, as he belicTed, 
toe rate of growth and annual increase. Though dijOTerent species 
breed at dinerent seasons, none breed more than once a year, as is 
proyed by examination of the gills in which the egss are deposited. 
The small shells, less than an inch long, have generally been regarded 
as of only a year's growth, and as immature ; he found them filled 
with eggs at this small size, and considered them as fix>m seven to 
nine years old, instead of one, and as mature. 

The Naiaden have until recently been studied chiefly by amateurs, 
and not by naturalists and from the shells alone. Rafinesque made 
a good beginning with the Kentucky species, separating Unio aiatus 
as the type of his genus Meiaptera. Mr. Lea separated the same as 
Symphf/nota, uniting under it, however, species entirely dissimilar. 
In Meiaptera (Raf.), the inner gill is united at the upper margin with 
the side of the foot, there being no communication between the foot 
and gill cavities, as occurs in (J, complanatus^ so that the esgs must 
pafs Dack of the gill, and by a very circuitous course ; the hmd part 
of the gill only is filled with eggs, in a kind of pouch, and the edge 
of the mantle opposite is ciliated, evidently for tne physiological pur- 
pose of securing an ample supply of water, — in itself a go<xl generic 
character. The species are tne M. alata, the same from the Alabama 
and the rivers flowing into the Mississippi, though described under 
Tarious specific names in diflerent localities, as U. Alabamensis and 
Poulsoni; M, OJiioensi^ or U. Icevissimus of Lea, from rivers empty- 
ing into the Ohio and upper Mississippi and Missouri; and M. 
gracilis, also from the Northern States. In their early coining to 
maturity this family is similar to fishes. The pickerel of the Swiss 
lakes, which attains a length of three or four feet, and a weight of 
twenty to thirty pounds, spawns under a foot in length and a pound 
in weight. Alligators, also, lay eggs when quite smalL 

Dr. Gould remarked that tms method of examining shells must be 
Tery fruitful in results. At first, the animals of shells were not 
studied at all. Mr. Lea finds now four hundred species of fresh-water 
shells in America, whereas, not many years ago, only about twenty 
were known all over the world. He stated that there was a great 
confounding of species, and even of genera, among Unios. He 
inquired, if the stnss correspond to a year's increase, if a species can- 
not breed at the age of one year, and what proof there was that these 
small shells were seven to nine years old ? He had found shells 
which certainly grew to this size in a single year in favorable local- 
ities, and specimens attain the dimensions which Prof. Agassiz attrib- 
uted to a hfe of thirty or forty years, in three or four years. 

Prof. Agassiz replied that the finding of definite sizes at diflerent 
months, without any intermediate degrees in each series, had satisfied 
him that the layers of increase were annual. Some species grow 
rapidly for the first few years, and then slowly, and others in a uni- 
form manner ; they also grow more rapidly in some waters than in 

28» 
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othcn, so that the ditnentions obserred in ode river are no guide fiw 
those in anothcT. All of ihe large shells found in nalers whith hti 
fiowed for only three or four years might not have grown from ejHji 
d('[>a<ited there ; mature shells tnajr have crept into such waters. Tm 
Vaioi lay tbousanilt of eggs, in som^ species very maliire, in othen 

In anfwer to an inquiry from Dr. Jackson, whether, from the aacrav 
tained growth of shells in this manner, it would be possible to deduce 
the aiiproKiraalive period during whith geological strata, composed 

triticipally of shells, had been deposited. Prof. Agassiz replied that 
e was satisfied that nothiug could be obtained irom such data; the 
clumeDtd of the prgblem were not in them. 

msTOBTKC G BOW TBS IK SBBLLa. 

At the meeting of the British Association, 1860, Mr. H. H. Hig- 
gias slated that the late Mr. Gaskcon, of England, had in his museum 
a series of speeimens, collected for the purpose of illustrating tha 
pathology of the MoUusca. This aeries was in course of formatioii in 

.i.~ loos c — «k:..i. „~_;(yj^ (Q j[,Q tjipe of hia decease, Mr. 

lention to the selection, from Tariona 
a any wise remarkable for distorted 
_ iries received during the Ufa of tha 
In tlia course of more than twenty years' collecting, ib, 
Ofiskoin had enriched bis pathological cabinet, not only with a great 
iarii-t_j' ill' int'udeii i'racturos anil dititorlcd growths, but with many 
duplicates, sometimes of cases apparently altogether exceptjonal, and 
likely to bn unique. A select series of specimens was then exhibited 
to the Section, and remarks were made upon them, which can scarcely 
be presented intelligibly apart from the specimens themselves. — Lon- 
don Alhenattm. 

HABITS OF THB BBATXS. 

The following letter, from Mr. A. H. Smith, of Sdano Ca, Califoi^ 
nia, " On the Habits of the Beaver," was recently read before the 
Academy of Sciences, Philadelphia; — 

" This winter I have had an opportunity of observii^ somewhat 
the habila of the Beaver. You know that this cunning Ettle animal 
is famed for his industry and bold engineering. About the middle ' 
of our land there is a large dough seventy feet wide and very deep, 
running back into the coontry. In the proareBS of our work, it 
bocamo necessary to stop it off and lay a large duice to drain it, which 
was done in a complete manner. 

" At the head of the slough, two miles away, the beavers had their 
settlement. When the water fell away &om their houses, and would 
not return, as nsoal, they seemed to have sent a delegation down to 
see what was the matter. For several snccessive morning we found 
a dam built across the race leading to the sluice, quite skdfully made 
with slicks and lulA, and cemented with mud. One of the men 
agreed to watch for them, with tho hopo of securing their skim, 
wbiuh are of some value. Tho night was bright mocmlight. Four 
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beaTen came down, examining either bank carefully. One of the 
partj always remained in the water, and seemed to be the com- 
mander, and would turn from the one to the other to see that each 
did his duty. At length they reached the dam, still observing the 
nine^ caution. The three examiners came out and went all over it 
and into the sluice, chattering the while to their companion in the 
irater. FinaUy, they seemed satisfied that it was past their skill, and 
vent off. Since then we have had no Airther trouble with them." 



THB WUTTBB SLEEP OF MABMOTS. 

The winter sleep of marmots has been investigated by M. 6. Yal- 
entine, particularly with respect to the movements of the heart and 
respiration, and the intravascular pressure during sleep. The inser- 
tion of a needle into the apex of the ventricles was borne by a mar- 
mot twenty-four hours without waking ; the sleep even appeared to 
be more profound, and the number of pulsations increased. The dura- 
tion of each pulsation is longer when the animal is asleep than when 
it is awake. 

The shaking of the table on which it was placed, and the moist- 
ening the sole of its foot with sulphuric acid, sensibly increased the 
number of pulsations. With respect to the intravascular pressure, 
M. Valentine states that the abstraction of a considerable quantity 
of blood by secondary hemorrhage caused the marmot, afler six hours' 
sleep, to wake up to vigorous action. 



SHEDDING OF THE ANTLERS OF THE RED DEER. 

At a recent meeting of the Boston Society of Natural History, Pro- 
fessor Wyman gave an account of some observations on the shedding 
of the antlers of the American red deer. 

After the rutting season is past, and, in consequence of the stop- 
page of the circulation through them, they have become dry and 
dead, the antlers are separated from the living frontal bone by a 
process of absorption carried on by the Haversian canals. These, 
actinff on one plane through the whole thickness of the bone just be- 
low the " bur," remove the solid materials around them, so that each 
canal becomes dilated on that plane until its cavity unites with that 
of an adjoining one. When this process has extended entirely across 
the base, the antler drops. The fall of the antler was shown to have 
a close resemblance to the process by which, in necrosis, the dead is 
separated from the living bone. 

He also was disposed to regard the antler as a dermal bone, rather 
than a portion of the endo-skclcton ; 1st, because it is developed in 
the integuments by a special centre of ossification, and only becomes. 
attached to the frontal bone after ossification has somewhat advanced ; 
2d, because the permanent antlers of the girafie do not become united 
with the cranium, except by suture, until late in life, and are devel- 
oped over the parietal as well as the frontal bones, without being di- 
vided on the line of the sutures of these two bones, which they would 
be were they merely epiphyses of them. 
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TITA1.ITY OF TOADS. 



1 



M. TicUt Legrip, of Chambon, lias trannnitted to the editor of lin 
Cosmo) aa accoant of various experiments oa this subject. U. Le- 
grip put Home toad* in chambera uo1l»wed in tht; cartb to the deptk 
of sixteen tuchcs, placing tbem on a tile, and coveriug tbcmwiiha 
pot. Otben were imiuureil between two discs of glass in plaster 
cells, without access of air; and Bomo were imprisoued in manes of 
mixeil plastt'r, which touched tvery part of them. The fii?t wpr« 
examiucd numthlj, and exhibited no marks of decay till towards the 
twelfth month, their excretions being retaken as nutriment. Tbey 
. lived thus on an nverage ibr twi^nty-three moutlis. The second lot, 
esamiiii^d through the olass, presented the following phenometia: 
Aliuudant cxLTCtiona of the debris of insects and larvs ; torpra- while 
in darlui(<ss ; sparkling of the eye at the approach of light ; powerful 
«Rbrts to eSL-ape ; progressive emaciation till death, which took place 
gencrallf after fifty-six d:iys. Amon^ the third class some toads were 
Bving after twcnly-elght months of aisolute sepulture. TTiese Facts 

Erovc tliat the toad can liie a long time without aliment or aeration; 
L< lived longer in the chambers where his movements were unimpeded 
than io the colU whcru be could hardly change hia position i but hit 



useful in gardens, and live exclusively on worms, caterpillars, and 
insects, great and small, and are thus the protectors of a host of useful 
and ornamental plants. 

THE Btn'TEKFLT VTVARICM, OE IITSXCT HOMX. " 

The idea that first struck Mr. Ward when he saw a aeedluig fbm 
growing strong and green in a closed glass bottle is bringing Ibrth 
abundant fruit First came tho«e litm closed glass conservatories 
that rendered possible the cultivation of exotic plants alike in the 
back attic and the drawing-room. Then followed the miniature 
fresh- water ponds, in which the habiCs of sticklebacks, minnows, and 
all sorts of fresh-water animals, could be watched without the sur- 
rounding scenery of a country stream. Upon these followed the ma- 
rine aquarium, with tts seaweeds and its sea anemones, its coralline 
and coral animals. The simple relationB discovered by Mr. Ward 



table of a thousand varied applications, and as each is 
sfbre us, we wonder that it has oerer been thought t^ be- 

In a little volume recently published in England, Mr. Noel Hum- 
phries Bu^ests that if you cbmtone an aqnanum and Ward's case 
together, there is no reason why we may not cultivate insects that live 
in the air of the case as well as in the water of the aquarium, and he 
describes the method of carrying the suggesdon into effect as fol- 

" Common grasses may form the staple of the plantation, putting 
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.in a few nice, closely-srown tufty roots, and sowing grass-seed be- 
tween, of the smaller and low-growing kinds. Other plants may then 
bo added, taking care to select those which will thrive best in such a 
flitaation, but not omittiog a few of the more hardy and ornamental 
ferns. In the earth certain tin or zinc tubes are supposed to have 
been sunk, for the purpose of receiving and concealing small bottles 
of water, in which the stalks of different kinds of plants required for 
the fbod of the caterpillars may be plunged, in order to keep them 
fresh. This contrivance is very necessary, inasmuch as the foliage 
often required for the caterpillars may be of a kind that could not be 
made to grow within the case — that of the oak or elm, for example. 
We may suppose, by way of illustration, that the collector has been 
so fortunate m his rambles in the woods as to capture a larva of the 
splendid Purple Emperor, which generally feeds on the oak. It is ev- 
ident that in such a case it would be necessary to keep a sprig of oak 
continually fresh and green in the vivarium ; for whijh purpose one 
of the concealed bottles of water would be found precisely the expedi- 
ent becjuired. Pots with small plants in flower may be plunged to 
their runs in other parts of the earth of the vivarium which have been 
arranged for that purpose; an addition which will not only add 
beauty and variety to the general aspect of the structure, but at the 
same time furnish, in the nectaries of their blossoms, food for the but- 
terflies which have reached their perfect state, during the short time 
that they can be preserved in tlie vivarium. In insect vivaria, in 
which the rearing of water insects forms part of the plan, the same 
principles must be applied, in order to keep the water clear and pure, 
as those . employed m fresh-water aquaria, namely, the addition of 
water plants and algas, such as the lavoritc Valisneria spiralis and 
one or two species of Chara or some of the OscillatoriaB, the curious 
spasmodic movements of which are exceedingly interesting. These 
plants serve to aerate the water, according to the principle first clearly 
announced by Ingenhauss, in the last century, when he stated that 
^plants immersed in water, when exposed to the action of light, emit 
an air known as oxygen, * ** 

Amon^ other insects which may be thus kept in confinement, Mr. 
Humphries notices the Burying Beetles, or Sextons, " which exhibit a 
yery interesting kind of instinct in providing for their larvae. These 
Necrophori, as they are sometimes called, are some of them veiy 
handsome, being most frequently red or orange-colored, and finely 
spotted or barred with black. Gledetsch, in his Recreations of Nat- 
ural History, published in 1765, has given a very interesting account 
of their habits. He tells us that if a dead reptile or piece of flesh is 
placed as a bait for them at the proper season, they appear in an in- 
credibly short time, guided no doubt by an extremely keen sense of 
smell, which enables them to scent it from a considerable distance. 
When th^y arrive they appear to survey the object with a certain kind 
of deliberation, as though taking the measure of its dimensions ; after 
which they at once commence digging underneath, and sometimes 
bury it above a foot deep, the whole operation occupying but a few 
hours. When the work is complete the female deposits her eggs 
upon the object, and it is then covered up so as to leave but little 
trace of the peribrmance. An instance is recorded of the singular 
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^^M> i* wImI tbm iMtna ent 

^■ulliii 'i -^ J Am . 

tfM Mnv CHd ofs nek fixed b^j m tke eiMad. ami 
Ob Mtoa MM annKUd the • tiexiaas,* aSo ^peand i 

«iyMi u kt^e bwa tbj bmcIi Io lb; ^ 
dnma iW attck, wfcidh jieUog lo « lev 



Dr. Aa Fhdi, tbe wdUnoini Americaa i iiiiMMJi|iiw, kv 
MBlljr pnUjAcd tbe fallowing cwiow and wiJl^ClcMed Mnr, 3 
teMive «f iW msdndiTe di& and oagaci^ c^ tl« i nmwii 
rnder. The nddeul occntrcil in » •tore la Uie liOage of 
Cbcmiu Cammtj, K«« York, and ii witiienticaUid Irf a gi«M m 




An ardiaw^-loakiiig npidcr of a dark color, in bodr m 
ckat of > nmiiioD faouu flj, bail taLcQ op its r^dcnce, h 
OB tke anider nie of a chett' bcDcath the coimter of tbc sUw^ ia 4 



fir ito aboic the Coor undemeatb, oolf ts 
fmni iM npsl V It was a i-ooiiiino silk sonkc, 
been broo^ht into the store uDBoen in a quantity erf" siwdint inA 
which tbc floor bad been recently' " carpeted." The spider was «eO 
aware, no doubt, that it would mevitablj' Cill a piv; to the snab 
Itkoaster the fint time it shoold incsntioual}' Tenture witbin iti leack. 
We should expect that, to avcnd such a doom, it would (wsake iu 
pretent abode, and seek a more secure retreat elsewhere. Bnt it i> 
not improbible that a brood of its eggs or young was secreted near 
tbe qiot, which the parent foresaw would fall a prey to the enemy if 
they were ubandonra by their natural euardian and protector. We 
o other motive which should have induced tbe si ' ~ 



■0 pertinacioosly to remain and defend that particular spot, at tlie im- 
mineiit riak of ber own tife, whi^u she could eo e^isily have fled and 
established beraelf in some secure comer elsewhere. Bat bow, we 
may well a^, was it possible for such a weak, tender little creatnn 
to combat such a powerful mail-clad giant ? Her ordinary resort, 
that of fettering and Innding her victim, by throwing her threads <^ 
cobwebs around it, it is plain would be of no more avaol here than tbe 
oords upon the limbs of the unshorn Samson. .... 

By what artifice the sjnder was able in tbe first of its attack to a<^ 
complbh what it did, we can only conjecture, as its work was not dt>- 
covered nnlil the most difficult and daring part <^ its feat had been 
performed. When first seen, it had placed a loop around the neck 
of the senK'nt, from tbe top of which a uncle thread was carried up- 
ward ana attached to the under side of the shelf, whcrctnr the head 
of the serpent was drawn up about two inches from the floor. The 
nake wm moring aronnd and around incessantly, in a circle as large 
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as its tether would allow, wholly unable to get its head down 1 d the 
flocnr, or to withdraw it from the noose ; while the heroic little spider, 
exulting no doubt in the success of its expl(Ht, which was now sure 
beyond a peradventure, was ever and anon passing down to the loop 
and up to the shelf, adding thereby an additional strand to the thread, 
each of which new strands, being tightly drawn, elevated the head 
of the snake gradually more and more. 

Bn( the most curious and skilful part of the performance is yet to 
be told. When it was in the act of running down the thread to the 
loop, the reader will perceive it was possible for the snake, by turn- 
ing his head vertically npwaixl, to snap at and seize the spider in his 
mouth. This had, no doubt, been repeatedly attempted in the ear- 
lier part of the conflict; but, instead of catching the spider, his snake- 
ship had only caught himself in an additional trap. The spider, prob- 
ably by watching each opportunity when the mouth of the snake had 
been turned towards her, adroitly, with her hind legs, as when throw- 
ing a thread around a fly, had thrown one thread after another over 
the mouth of the snake, so that he was now perfectly muzzled, by a 
series of threads placed over it vertically, and these were held from 
being pushed asunder by another series of threads placed horizon- 
tally, as my informant states he particularly observed. No muzzle or 
wicker-wcHrk for the mouth of an animal could be woven with more 
artistic regularity and perfection ; and the snake occasionally making 
a desperate attempt to open his mouth, would merely put these threads 
upon a stretch. 

The snake continued his gyrations, his gait becoming more slow, 
however, from weakness and fatigue; and the spider continued to 
move down and up the cord, gradually shorteniug it, until at last, 
when drawn up so far that only two or three inches of the end of his 
tidl touched the floor, the snake expired, about six days afler he was 
first discovered. 

A more heroic feat than that which this little spider performed is 
probably nowhere upon record. 

At a recent meeting of the Academy of Natural Sciences, Phila- 
delphia, Mr. Lesley read the following extract from a letter written 
by Mr. E. A. Spring, of Eagleswood, N. J. : — 

" I was over on the South Amboy shore with a friend, walking in a 
swampy wood, where a dyke was made, some three feet wide, when 
we discovered in the middle of this ditch a large black spider, making 
▼err queer motions for a spider, and on examination it proved that 
he had caught a fish. 

** He was biting the fish, just on the forward side of the dorsal fin, 
with a deadly gripe, and the poor fish was swimming round and round 
slowly, or twisting its body as if in pain. The head of its black 
enemy was sometimes almost pulled under water, but never entirely, 
for the fish did not seem to have enough strength, but moved its fins 
as if exhausted, and oflen rested. At last it swam under a floating 
leaf at the shore, and appeared to be trying, by going under that, to 
scrape off the spider, but without effect. They then got close to the 
bank, when suddenly the long black legs of the spider came up out 
of the levator, where they had possibly been embracing the fish (I have 
seen spiders seize flies with all their legs at once), reached out be* 
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IudtI, and rastODed upon tho irrtoularities or tho side of the di 
The emtltr thuD commenced tugging Id get his prize op the b~ 
My fnand sUyL-d to watch them, wbilo I wenC to the nearest I' 
for a nidtvmouthcd bottle. During the ¥ix or eight miuates tl 
was anay, the >]ndcr hwl drawn the fiah colircl^ out ot' the « 
when they had talk fallen in again, llic bank bcjng nearlr perpeiiF 
dicular. There had beun a {treat struggle ; and now, on my rcUini. 
the (U!i wa< alr.^id/ hiHsted head first more than h^i' kid lt'n;^h out 
on the land. The fiah was very mai'h exhausted, hardly making any 
movement, anil the apider h^d eTidently gained tho victory, and 
*wa« sloTrly itnd steadily tugging him up. He bad not once quitted 
his htjd during tbu quarter to half an hour that va bad watubcil 
them. lie held, with hi^ head toward tho fish's taiX, and pulled bim 
up at an angle of forty-five degrees Lj atc^qiing Iiacbwards. lion 
long they hod been there, or how far they had come, we cannot teU. 
Wb snw no web anywhere ahout 

" The time would not permit a longer stay, bo we reluctantly bottled 
the pair. I tliought I had missed dipping up the spider, and lotted 
along the bank, but on turning to thit bottle he was there. The fiih 
was Bwimming weakly at the bottom of tbci water that I had dipped 
in, and tho spider etaodin" Bentinel over him on tho Burfai-e, turning 
wht^n be turned, and watefaing every motioii. We stopped the mooth 
of the bottle so that the spider could not escape, and went above dd 
tliB hiU. Bcturning in about three honra, we found, to our disoppiHiit- 
ment, the spider dead at the bottom, but the fish was alive. He lived 
for twenfy-four hours. The spider was three-fourlha of an ineh lonj, 
and weighed fourteen gnung; the fish was three and on»4biirth inches 
long, and weighed sixty-ax grjuns." 

MUBET SECBETIONS OF ANIUALS. BT FKOF. OtBASD. 
The snbstancea known tmder the general name of miut, <Mt aecoont 
cf their special odor, are met with In variotu classes of ani]uabha"i% 
an aeriaf respiration. Their production depends specially on the 
function of generalioa, and the glands famishing tbem are ganenlly 
placed near the genital apparatus. In the lar^ nnmber of cases, 
the males present this musky secretion in a large amooid; it re- 
muus mdimentaiT with the females, which in the aaimal kingdom 
may be considered as offering an arrest of oi^anic derelopnaeut at 
compared with males, although rigorously following (he aame type. 
The Auatic fioussettes {PUropw) bare their urine strmigly musty, 
and the odor impregnates their flesh, so that the Malays hunt atter 
Aem as delicacies, as Peron and other travellers testify. Two allied . 
species of camivora, civets and zibeths, furnish most u the mush nsed 
in pharmacy and perfumery. The males, es^ially at the period of 
rutting, furnish more musk than the females, in the poochee near the 
genitu oi^ans. This position indeed is invariably occupied by the . 
organs secreting musk in the mammalia. Tho ^enet of the next 
genus presents the same secretion, rudimentary in the female and 
much more abundant than is generally -supposed in the male aX (he 
time of rutting. The dung of the wild polecat is musky, while in 
odorif inftctioiuwhent^eaiunial iaacat^tive. Among tbe iasactii^ 
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€voii8 camivora tlie musky secretion may be observed in a natural 
ffroup ef the largest species of shrews (mtisareiffnes^ — these are 
known as the musareignes musquees of some authors, and are the 
SoreXf Myosurus gigantcuSj etc. The two singular species of the 
tribe of Ddsmans {Mggale) also exhiUt very well developed musky 
■ecretions. Beyond doubt, there are vanable mixtures in these secre- 
tions, and possioly several varieties of musk, for the perfume obtained 
from the anal pouches of the moschus moscki/erus is of a pure and 
more lasting nature than that from the civets ; this is the musk which 
is 80 rare and much sought afler in Indo-China, whose odor persists 
far years without any sensible diminution of wei^rht. ^ 

Among birds, the musky odor of the duck of Barbary QAnas mos- 
ehatus) is well known, and that given off by vultures at the time of 
pairing, laying and hatching — an odor which also impregnates their 
eggs. The three genera of crocodiles also furnish a musky secretion, 
due to glands situated near the jaw. This odor is communicated to 
Ae whole body, and exhaled strongly from their eggs when boiled, as 
kas been observed at Hayti, by Dr. A. Bicord, in the flesh and eggs 
of Crocodilus <icutu8. 

We should not be surprised at meeting in insects that are so ap- 
proximate to the vertebrata, if not their superiors, in the development 
of the ftmctions of animal life, musky secretions analogous to those 
which we have just noticed, and which seem also to characterize nat- 
ural groups. Facts of this kind, being much less known concerning 
iiuectt than concerning vertebrata, seem to merit special attention. 

Writers of the natural history of the Lepidoptera indicate the 
Sphinx canvolvuli as exhaling a strong musky odor. It is very per- 
ceptible in the males, and I am induced to beheve is peculiar to them, 
Ibr several females that I had an opportunity of examining while 
alive were absolutely free from it. I believe that once I detected a 
dight musky odor in a female of this class, which I had caught, but it 
was explainable by the fact that copulation had just been efiected. I 
have observed the same musky odor, with less prominence, however, 
In an allied species, — Sphinx ligustri, — a fact not noticed before by 
writers. This odor was well developed in the vessel in which the 
male insect was confined, and seemed to proceed from all parts of the 
body, especially the abdominal segments. It would be interesting to 
exanune the male of the Sphinx pinctstri, the third species of this 
genus, with reference to this point. It would be a character to add 
to those of the genus, and a novel example in support of the view that 
the secretion of the same odorous substances is met with in species 
united by one true zoological parent. 

Bevce says that the musky odor also belongs to a different lepidop- 
tera — Charaxes jasius. This is the beautiful day butterfly found all 
along the Mediterranean coast, which the Turks call the pacha of 
two taiU. The odor is especially developed when the insect struggles 
to escape death. 

Chevrolat cites, among coleoptcra, as aflbrding a strong musky 
odor, VeUeius dilatatus — a rare staphylinide, a parasite of the nests 
of different species of wasp. A number of species of ants ^ve off a 
decided musky odor, especially when their ant-hills are destroyed; 
mad this secretion accompanies a product of a diffecent nBAna» — 
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formic acid, as can be seen by the red tracks the ants will then make 
in running over litmus paper. The musky secretions of these insects 
of difiercnt orders could not proceed from the plants which serve to 
support the adults or larva, whilst the odor of fennel exhaled b^ 
Papilio tnachaony as Martin informs me he has oflen determined, is 
explained by the vesicles of essential oil of that odor which are acaA- 
tered over the umbelliferss, on which the caterpillar lives. Some in- 
sects exhale agreeable odors ; thus the staphylinus odens gives off the 
odor of apples (pomme de reinette), or oi' nitrous ether; the coleojp- 
tera known by the name of Aromia moachata does not exhale the 
odor which its name indicates, but that of the essence of Levant roses. 
It furnishes a sweet and persistent perfume, and the secretion is anal- 
ogous to that of the willow, on which it feeds and lives. Both sexes 
are odoriferous. 

The odor of the rose, sometimes not very pnre and mixed with an- 
other odorous substance, is found in the Cicmdela campentrU and 
hyhrada ; the odor is analogous to that of the products obtained hj 
treating essence of turpentine with nitric and sulphuric acids. The 
males particularly present the secretion. Nothing is less known than 
the nature of the essence of roses, a mixture of several substances, 
which is obtained, not, as the treatises on chenustry and pharmacy 
say, by distilline the flowers of the rose, but, according to Boisduval, 
by the distillation of the root of a Convolvulus. It is well known, 
and examples are furnished by this continually in organic chemistry, 
that the same carbides of hydrogen can be met with in very different 
species, whether animal or vegetable. AVithout attaching too great 
importance to the connection between the two kingdoms of organic 
nature, we may remark that tho plant commonly known as mu4: 
(mijTiulus moschatus), on account of the odor of its yellow flowers, 
only presents this odorous secretion in its organs of reproduction. 

I^aboulbene rejjards the secretions of odoriferous materials in insects 
as being naturally of two groups. Sometimes they proceed from 
liquids which exude from all parts of the body, as in cochineals ; or 
thoy are dependencies of the buccal apparatus, as in the sylphs and^ 
dillerent Sv'arabaei that disgorge an infectious liquid — here they be- 
long to both sexes, and may exist in the larvae; sometimes, on the 
other hand, and such are the musky secretions of the sphinx, the 
oiloriferous se^TCtions only exist in the adults, are special to the 
males, only appearing rudimentary in the females — thus, in the cicin- 
dcli'la?, they are due to connected glands disposed in a species of ele- 
gant arborization around the testicular apparatus, in a manner analo- 
goui to the arrangement of the odoriferous glands of the musky 
mammifora;, where the glands are largest in the male and are situated 
licar the genital organs. 

The production of musky matter seems to belong, in tropical coun- 
tries, to the warm, humid, vegetable soils. Several travellers relate 
that thoy were struck with the strong odor of musk exhaled from the 
earth, especially in the morning, in the forests of the isles of Sunda, 
and in Central America. Without speaking of Jacquinot, de Quoy, 
and Gaimard, etc., Humboldt may be cited with reference to the 
musky odor which is produced in tho arid plain of Cumana, after 
heavy inundations. He attributes it to the debris of jaguars, tiger- 
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cats, seahogs, ynlttires, crocodiles, vipers, and rattlesnakes bmied in 
the soil, and that the saseous emanations which are the vehicles of 
this aroma are only disengaged when the earth containing these 
bodies is saturated with water. This explanation seems problemati- 
cal, and analogous to the ancient hypothesis which attributed the 
phosphorescence of the sea to cadaveric debris, while it is produced 
07 a multitude of living beings of different species. Possibly these 
mnsky emanations of tropical soils are due to the development of in- 
ferior organized beings, probably cryptogamic in character. — Cosmos, 

THE GEOGRAPHICAL DISTBIBUTION OF ANIMALS. 

Mr. Darwin, in his recent work on the " Origin of Species^** ener- 
getically denies the doctrine of the origination of organic forms from 
" specific centres." Wherever the same species arc found in distant 
districts the fact may, he thinks, be most probably accounted for by 
nugration. On this view the supreme importance to geographical 
distribution of the presence of impassable barriers is readily under- 
stood ; the seas on either side of a continent, and the continents on 
either side of a deep and wide ocean, bcin^ respectively inhabited by 
▼ery difierent races. In taking this view, however, he does not make 
80 much use as some naturalists — the late Edward Forbes, for in- 
stance — have done of the influence of geological changes in uniting 
districts which are now separated, but is inclined to rely more exclu- 
sively upon the ordinary and still existing means of dispersal. These 
are, he thinks, both more numerous and more effective than are gen- 
erally supposed. He shows that the seeds of many plants can bear 
Ions immersion in sea-water, or imprisonment in the crops of biixls, 
-without losing their vitality; and they may also be transported 
largely from place to place in the mud adhciing to the feet of living 
biras. Of the cases which are generally cited as militating against 
the doctrine of a single centre of creation, the two strongest arc pcr- 
liaps the {>resence on distant mountains of the same species, and the 
inoe dbtribution of fresh-water forms. The former fact Mr. Darwin 
accounts for by the uniform southward migration of northern forms 
daring the cold period which preceded and accompanied the glacial 
epoch ; some of which forms, when the temperature of the region 
again rose, instead of returning northward, retreated into the moun- 
tains of the district in which they chanced to be. The wide distri- 
bution of fresh-water species he attributes to slight geological changes 
of level, which have at more or less remote periods enabled rivers, 
which now are without inter-communication, to flow into each other ; 
and also, in no small degree, to the agency of living birds already 
alluded to. The following passage, bearing on thb latter poiht, is so 
interesting, that we give it in Mr. Darwin's own words : — 

^* I have before mentioned that earth occasionally, though rarely, 
adheres in some quantity to the feet and beaks of birds. Wading 
birds, which frequent the muddy edges of ponds, if suddenly flushed, 
would bo the most likely to have muddy feet. Birds of this order I 
can show are the greatest wanderers, and are occasionally found on 
the most remote and barren islands in the open ocean ; they would 
not be likely to alight on the surface of the sea, so that the dirt 
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tadiii of a efaaracter wliich lie expresses by the name he proposes for 
the gioap, Lyencephala^ or " loose bndns." The mammalia with these 
drains are the Monotremata (echidna and omithoryncus) and the 
Marsupicdiiou In both these groups the cerebral hemispheres are in 
** a loose or disconnected state/' as compared with those of higher ani- 
Ikkals. The marsupials are mostly nocturnal, or appear abroad during 
the day only in dark, rainy weather ; and the Professor considers their 
lew position associated with the prevalent habit of limiting the facul- 
ties of active life to the obscurity of night. The second ascending 
type of brain is found among the Rodentia, Insectivaraj Cheirop- 
tera and BifUa, or Edentata; and these Dr. Owen proposes to 
eail Lissencephala, or "sinooth brains;" a name referring to the 
■Vfeooth^ imc(Hivolated extericHr of that organ. The Professor pointed 
out the numerous relations presented by this group to the oviparous 
▼efltebrata, and remarked that the most ancient mammals whose fos- 
•il. renudns were found in secondary strata were either Ly- or Liss- 
encephalous, and belonged cither to the Marsupialia or the Insectiv- 
ora. The third type of brain was found in monkeys, lemurs, etc., 
and named Gyrencephala, ac ** winding brains ; " so called from their 
convolutions. This division was subdivided into the Mutilaia^ so 
eaMed because their hinder limbs seemed, as it were, to have been 
amputated, comprehending Cetacea and Sirenia ; the Ungulatd, di- 
Tided mto Perissodactyla and Artiodactyla, according to the odd or 
«Yen number of their toes, — the single hoof of the horse, the triple 
hoof of the tapir, exemplify the first ; the double hoof of the camel, 
the quadruple hoof of the hippopotamus, the second, — and the Ungvi- 
tmiata* The Pn^ssor pointed out the superior utility to man of the 
members of this division now in existence, compared with the service 
which could have been rendered if their predecessors in geological 
time had survived down to the human epoch. The present rumi- 
nants, for example, more thoroughly digest grass, and form out of it 
ft more nutritive meat, and the present monodactyled horse was a bet- 
ter and swifter beast of draught than his tridactyle predecessor, the 
miocene Hipporion^ could have been. Passing from Quadrumana, 
the fourth and highest type of brain rises at once to that *^ marvellous 
structure which is pecuhar to our own species ; " and the sole repre- 
sentative of this class is Man, described as ArchencephaJ^ or * over- 
miingbrain^" 

PHYSIOLOGY OP VISION. 

At a recent discussion before the Boston Society of Natural His- 
tory, Professor Rogers remarked that he thought that the physiology 
of vision was as yet but imperfectly understood ; vision b^ corres- 
ponding points of the two retinae, for instance, cannot be maintained, 
though it is found in all treatbcs on physiology, and in most on 
optiss. 

Dr. Gould referred to the fact that though in strabismus there is 
distinct vision with the normal eye, the other being unused, squint- 

Sed-persons cannot get the stereoscopic solid image, but only see a 
t picture. 

Professor Sogers remarked that there is such a thing as bein^ right- 
eyed a&d left-eyed, as well as right-handed Mid lefl-lumded ; indeed, 
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man; p^noet lue but one eye for talda^ their direction io ▼»[»], ant 
thai is generftUr the right ; it a sometimes the left, but in oonnd 
initaDcei an objoct ia seen in the mcillaa plane between the two e^- 
Many persons have the idea that stereoscopic vision is only squintutg, 
but this b very far Irom being the vase ; in equintinfr, tlie ej'es dun- 
verge Io a point nearer than that of disliHet vision; in stereosa^iJt- 
vinan the eye* are not so directeili luid the eense of fatigue aod di» i 
comfort is owins to the forcible dissociation of two nanirallj assoo- ' 
ated actions, fn common vision there are two adJuEtments, one coD>i 
sisting in dirertinz the optic axes to the object, the other in adjustiif 
them to suit the uinancc of the object from the eyes, drawing thei^' 
so to speak, out or in like the joints of a telescope ; habit cuableetM' 
to effeet these two adjustments instantaneously and at the same tinM;! 
In looking through a stereoscope, while the object is very near, we 
are forced to extend our optie tubc« to see on object apparently at ■ 
great distance, and thus the union of the associated — ■' — — ^~ 
lently broken up, cuii^Dg a sense of fatigue. 

PHYSIOLOGY OF WIDOWnOOD. 



curious form of t 

whii'h I think wor 

tetuiTe and more » 

not exactly, at least proximately, tletennine its value as an inflneiKe 

in the prodnction of disease. 

Lord Morton bred a hybrid &om a chestnut mare and male qnaggi 
— the hybrid was qu^ga-like, and even the foals Bul^eqnently pro- 
duced from the mare by a black Arabian rare were " mach taore pMa 
barred across the legs than is even the pure qua^a." I4ow, here il 
an instmce of the fioadve transmission by the female of one speciet 
of the physical peculiarities of the male of another species, with whom 
■he had tn^d, to her oBsprin^ bjr a subsequent union with ■ pure mole 
of her own species. This in itself is not a Httle remarkable, and 
worthy of investJgatioa, by those who have opportunity, amongst mole- 
breeders and others ; but, furtlier, I have made tnanv inquiries 
amongst those interested in the pure breeds of all kinds of cattle, 
sheep, docs, poultry, pigeons, etc., and the^ universaliv declare that 
if a LigtHbred female once breeds with an inferior male, even of her 
own race, she will never produce pure offspring, thoogh she always, 
snbsequeutly, breed with males of tlie highest caste. Thus, if a thor- 
ou[^-bred mare bare a colt whose sire is a half-bred horse, thooeli 
she subsequently breed with only thorough-bred horses, her foals will 
never prove thorough-bred. An instance was lately mentioned to me 
much in pcdnt, where a verr pure-bred setter bitch prodnced ber first 
litter after a cur d(^, and, though subsequently put to some of the best 
setter dogs in thelina;dom, her puppies were never pure or worth 
keejung. We know that tiie greyhound breeders cross with a boU. 
dog to giro their sreyhonnds courase and tenacity of poraoae, and 
th^ it does Out ux many generations ; bnt that it is effected bf 
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mhrm breeding from the progeny with ^yhonnds, sabsequently to 
the mrst bnll-doff cross. It would be curious to inquire whether the 
greyhound bitch subsequently breeding with pure greyhound, her 
progeny would show a similar transmission of the courage of the bull- 
opg, as we have seen it take place in the markings of the quagga, and 
ibe worthless peculiarities of the cur. 

Now, we only too well know that many diseases are capable of 
hereditary transmission, some more, some less ; and I cannot but think 
the facts I have alluded to lend some color to the thought, that even 
88 physical peculiarities, so may diseases, be transmitted by the fe- 
male, thonsh herself and the actual father of her second progeny, as 
well as all their ancestors, may be free firom any taint In tit her 
words, it would seem far from improbable that if a woman married, 
and had a child by a man who died the subject of any well-marked 
hereditary disease, and she subsequently married and had children by 
her second husband, her first husband's disease would have a tendency 
to show itself in her second family, even though neither she nor her 
second husband, or their ancestors, were subject to the malady. I 
presume that one point would be necessary to this, namely, that at 
the time of impregnation by the first husband, he was then either ab- 
•olntely qu£fenng from or very strongly predisposed to the disease 
transmitted. The investigation of this very cunous and interesting 
question would incidentally throw much more light on how far consti- 
tutional peculiarities and diseases, such as gout, tubercle, insanity, 
etc, may bo communicated by seminal transmission to the female, and 
beef considerable importance in determining many medical and social 
questions, as the first husbands of widows, who re-marry and bear 
children, have frequently died of the severer forms of disease well 
known to be capable of hereditary transmission. 

HALLUCINATIONS. 

One of the most curious of recent contributions to science is a trea- 
tise on Hallucinations and kindred Mental Phenomena, by M. Briene 
du Boismond, a French medical writer of eminence. The object of 
the author is to establish the theory that in all cases of hallucination 
the physician, quoting that term in its strictest sense, might trace a 
lAysical cause, detect some flaw or change in the bodily system, were 
ne enabled, by the progress of science, to pursue his investigations far 
enough. Ten classes of hallucinations are tabulated. The first con- 
tains such as co-exist with a sound understanding, whether or not cor- 
rected by the mind. These affect the sight, hearing, smelling, tasting, 
and touching faculties. In the second we have simple forms of insan- 
ity, uncompucated by mania or dementia. Next stand those which 
are thus complicated. The results of excess, whether in drinking, 
the use of narcotics, and the introduction of poison into the system, 
occupy a category apart. Then come the ghastly variety of nervous 
diseases, from catalepsy to hydrophobia, followed by nightmare and 
dreams, ecstasy, hallucinations connected with febrile maladies, and 
^* epidemic hallucinations." The definition given by M. Du Boismond 
of a hallucination is as follows : — 

^ We define a hallucination as the perception of the sensible signs 
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of an Idea, and an illnnoii as the false ax>preciation of mat ■ 

And lie further plaima that, however real a phantom may be to tb» 
risiciD. meDtol or phrsieal, and however impossiljic it mav be at pfet- 
ent, anntomicallr, to Gs tbe Bourco aod centre of the dlsea:>i:^ bv Ibc 
examinslion of victims after death, there is sometbini; in the hninm 
body which, however minnte, would explain tbe malady of the mtnil, 
if only the microscope of Bcience were subtle enough to discover it. 



The followinspaper, contributed to the London Kngineer Jovrnd 
Dr. G. C. Wallu^h, tbe uaturalist who accompanied tbe reeeBt 
expedition scut out by the British government to make sounding ii 
the extreme North Atlantic (with a view of determining the practics- 
bility of laying; a snbmarinc telegraph cable between En>;luid and 
Ireland and the Amerii:an contiDenl), will be found to eoucaio mat- 
ters of great and novel interest; — 

Although the depth of iho 8ca over widely-extended areas has been 
approsimately ascertained, hardly any attempts were made to inves- 
tiAte tha cbaraeterand rcnnpodcion of the ocean-bed until the period 
when snbmarino telegraphs were first undertaken. In the al^eaee of 
any special object, such attempts would have been far too tostly and 
ditticult to bo praLticaUe. it~i\3a been ascertained, however, that tbe 
floor of the ocean is but the reflex, as it were, of the dry land; that it 
is in no place unfathomable; that along its deeper portions CMUin 
muddy aencsits are to be ract with, in many cases made up, nun« or 
less entirely, of minute calcareous shells belonging to one <tf the most 
Bimnlc order of beings with which we are acquainted ; and that to- 
gether with these arc aho to be found, but in comparatively speakins 
Bmall quantity, the minute, flinty skeletODS of other organisms derived 
both from the animal and vegetable kingdrans. But no eooclusve 
evidence has been produced to show whether any, or all of these or- 
ganisms normally lived and perished at the profound dej^w from 
whence they were obtained by the sounding lead, or whether, having 
inhabited lUstant and perhaps sh^lower seas, their dead remains 
alone, after btin^ transported by currents or other a^ncics, had 
gradually subsided into the deep hollows of the ocean. Taking iato 
consideration the very important part played by these organisiBs id 
the structure of the earth s crust, that vast strata have in ages gone 
by been built up of them, and that similar strata are at the present 
time being deposited along the beds of existing seas, the invest!^ 
tion of these questions becomes of the highest consequence. The ais- 
tribulion of animal life i:i the upper waters of the sea is determioed 
by climate, by the comnositionof its waters, the natnreof itabcd, and 
its depth in any /jiven lo^lity ; the last of these items necessarily jn- 
Tolving the relative degrees of temperature, light, aeration, and pres- 
sure, as compared with those to be met with near tho surface. Of 
these conditions, climate oxorcisps a very powerful influence ; for it is 
found, as we advance from the equator towards the poles, that a grad- 
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Wil dinuAution takes place, not only in the number of tjpes^met with, 
but of the Varieties ranged under those types. It has been main- 
tained that, in order to compensate for the diminution in the number 
of generic forms, the number of individuals of each species is much 
augmented. Although this law holds good as regards the higher 
orders, it can hardly be said to do so in the case of the lower ; for the 
TOst assemblages of these lower forms met with on the surface of the 
sea in the tropics are in no wise less extensiYC than those met with in 
high latitudes. It will be foimd that the lower the grade of being, the 
more equally balanced will be its distribution at the extremes of the 
globe ; inasmuch as the greater range in depth commanded by these 
•lower forms renders them less amenable to conditions which are van- 
able from being dependent on atmospheric changes. 

The composition of the waters of the ocean is well known to become 
much moi*e equable at great depths ; and it, therefore, exercises a far 
less marked influence on the presence of animal life than it does at 
the surface. 

Oxygen is essential to the presence of animal life; without it 
animal life ceases. To creatures inhabiting air, or water, a due 
supply of this gas is indispensable. But although oxygen enters 
lately into the composition of both atmospheric air and water, the 
supply of this clement is not obtained, in the case of creatures inhab- 
iting the sea, under ordinary circumstances, from its decomposition, but 
from a cert£un portion of atmospheric air present in water in a state 
of solution. Most gases arc absorbed by water. Under pressure, the 
quantity absorbed is much increased, as is seen in the familiar case of 
soda-water. It should be borne in mind, however, when the fact is 
applied to the occurrence of animal life at great depths in the sea, 
that, in order to produce the absorption of atmospheric air, its contact, 
or mixing together at the surface by the action of wind and wave, is 
necessary ; and the effect of this operation can only extend to a limited 
depth, unless, as has been assumed by some of our highest authorities, 
the lower strata of sea-water, being subject to increased pressure, be- 
come capable of holding in solution a greater quantitjr of oxygen, 
and, by robbing the superincumbent strata of that which they con- 
tain, gradually become saturated with it. Should this view be cor- 
rect, there must be a point at which the maximum amount of oxygen 
which sea-water can absorb is permanently present in it. But, inas- 
much as the vegetable cell, simple though it be in structure, can 
eliminate carbon from tho medium in which it lives, it is not unrea- 
sonable to assume that the lowest forms of animal life, even where no 
specialized organs are traceable, may, in like manner, be al^ to elim- 
inate oxygen directly from the water around them. 

The temperature of the sea is materially influenced by the climatic 
conditions of different latitudes, and, of course, exercises a powerful 
cfiect both on tho distribution and abundance of the higher orders of 
living beings present in its waters. But this influence is not so man- 
ifest in the lower orders ; for, at greater depths, the variability of the 
temperature is reduced within very narrow limits in all latitudes. 
Now, the higher orders of oceanic creatures inhabit only the surface 
waters, never sinking down to extreme depths. In the case of some 
of the lower forms, on the other hand, a very extended bathymetrical 
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range exists, putting out of Iho queslion those wliicii constantly direQ 
on the sc'A-beJ itwlti of wlii.-h I sboll presently have to speak- 
In like miiiner li^'lit, or rather the absence of it, can hardlr I 
eaiil to determine, in any important degree, the distribution anil hi ... 
taCioD of the lower foims of animal life. LirrhC ia not essential, Bti^ 
in the case of some of the higher orders. A large clasa of creatarai 
both terrestrial ami miriae, possess no true organs of vision, atthouj 
there is good rea.ioa Ibr behoving that thoy do posses 
BSnsorial apparatus, s.iiceptible to the inilnence of light. 

It ii impossible at present to sa^ to what depth light ncncbMea in 
thu sea. The pliotographiu art will, no doubt, one day solve tho prob- 
lom. But ii U almost certain that a limit is attained, and t/ia', mot 
over, long beibrc the deep recesses gauged by the sounding maehii 
are reached, where the light-giving portion of thu ray cannot per 
(rats, even in ita most BttsnnatMl condition; and yet, as shall nci 
after bo shown, creatures have been found down in those profound 
dark abysses whose coloring is as delicate aud varied as if they 
passed their existenco under the brisht influence of a summer tiu 
Pressure is tho last condition which has to be noticed. Althc 
undoubtedly a highly important one, I hope to be able to provo 
it is not of essential value, as has heretofore been laid doim, ia 
determiniu,^ the final issue of animal life in the sea. 

It is almost needless to Et:ite that, at the sea level, there exists ft 
pressure of fifteen pounds on every square inch of surface, duo to UtA 
weight of the atmosplieric column resting upon it ; and that the 
sure on the Buceessive strata of water in the sea, as the dc] 
creases, is infinitely in cscess of this, iuBsmu(^h as 
onl^, thirty-three teet in height is capable of coiintcrbalanei 
entire atnioaphoric column, which extends to a height of about 
five miles. Accordingly, for eveiy thirty-three feet of descent 
sea, putting out of consideration the oflect of tho superincumbent 
lunn in actually diminishing the bulk of the portions bvnttath by ax 
meoting tfacirden^ty, ihereisaa additional filteen pounds. At ~ 
depths, therefore, the a^egate pressure becomes stupendous, 
well known, pieces of li^it wood let down to a di'pth of fifteen hi 
di'cd or two tliousand fathoms become so compressed and surchBi 
with water as to be too heavy to float. But there is a fallacy in 
experiment; for the contraction of tho woody fibre and cells 
neL'cssary eonscquencu of their submission to an amount of jh^ssi 
no enormously in excess of that under which they originated. W 
organisms which have been developed, Irom first to last, under 
full opeivt^on of any given amount of pressure, the result would not 
of tins nature ; for the equalization of the pressure, within 
out their entire structure, aithough it might poa^bly 
definite effect in determining their shape, rize, or ei 
cannot, I submit, operate in cau^g tho creatures living under it 
cxpei-icnce any more detrimental results tlian wo exprricnco 
tho fitWen pounds on every sijuaro inch, or about fourteen ton 
thu general surface of our bodies, near the sea level. 

It can scarcely be wondered at, that, under such apparentl)' e; 
ordinary condi^ons. thu maintenance of lile, oven in its l«au doi 
opod EWpect, shonUI have been deemed ab^lutely impossibla at 
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depths; and that it should have been ahnost unanimously 
recomiized as an axiom, that at a depth of four hundred, or at most 
fiire nundrcd fathoms, life, whether animal or vegetable, must be 
extinct. The fact is unquestionable, that, as we descend beyond the 
fint hundred fathoms, the traces of life become more and more re- 
mote ; and it is probably owing to this gradual diminution in the num- 
lier of animal forms, as the depth exceeds this Umit, that it has been 
MBumed, ^ther as a matter of theory than of observation, that a 
point 18 speedily reached at which all the conditions essential to life 
■re extinguished. This view has also derived support firom the idea 
that ^ animal life depends on the previous existence of vegetable life." 
In the case of the higher orders of the animal kingdom, the law no 
doubt holds good, ifot so, however, in the case of the lower. The 
conditions essential to the perpetuation of the one are not essential 
to the perpetuation of the other. Thus, light is indispensable for the 
healthy respiration and growth of the vegetable. The animal can, 
on the other hand, respire as freely in the blackest darkness as in the 
broad glare of day. And this is no doubt the reason why vegetable 
life in the ocean attains its final limit in depth so much sooner than 
animal life. 

The Foraminifera are the organisms to which reference has been 
made as performing so very important a part in the formation of cer- 
tain strata on the earth's crust They occur abundantly in all exist- 
ing seas, and in almost all marine sechmentary strata, as chalk, lime- 
stones, etc. In the mud ^^ iroozc," which is brought up from great 
depths in many parts of the ocean, immense numbers of Foraminifera 
are to be met with, chiefly belonging to one species. The question 
an to their occurrence in a living or dead state, however, was oveiv 
looked or undecided. Most authorities who have written on the sub- 
ject are of the opinion that they do not live at great depths, but that 
their shells and remains have drifted to the positions in which they 
were found from shallower waters, or have subsided from the upper 
strata of the ocean. Professor Huxley was one of the very few who 
leaned to the more correct opinion ; he having declared that, although 
far from regarding it as proved that the Globigerina (the species re- 
ferred to) five at these depths, the balance of probabifities seemed 
to him to incfine in that direction. 

The difficulty is, how to determine the point conclusively ; for it 
seems legitimate to infer that, if these organisms are specially 
adapted to exist under conditions diflering so widely from those pres- 
ent at or near the surface, the very circumstance of removing tnem 
from one set of conditions to the other would inevitably destroy their 
vitality, and perhaps their normal structure, before it could become 
practicable to subject them to microscopic analysis. Kor is the diffi- 
culty an imaginary one. For, taking into consideration the entirely 
altered circumstances in which these creatures must find themselves 
placed when brought to the surface, locomotion, or even the protru- 
sion of their filamentary appendages, could hardly be expected. The 
mere existence of the fleshy parts within their shells, and that too in 
an apparently recent condition, afibrds no proof, inasmuch as the 
great quantity of saline matter present in sea-water, and especially 
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at great depths, would, of itself alone, accoant for their perfect iMi 
of prcwrvation. 

Daring the recent siirA'cy of the North Atlantic I found that, ii 
certain localities where the Globigerina deposit was of the purest kind 
and in the (greatest plenty, the speeimons from the immediate snr&es 
stratum of the sea bed alone retained their normal appearance, both 
as n'<rard3 the perfect state of the sarcodic contents or the shells and 
the prcftence ot the pseudopodia. The latter orphans were /(ever nea 
by mo in an extended condition, but, in the specimens alluded to, and 
in those only, occurred as minute bosses, resembling in shape the 
rounded riveVheads on boilers, closely appressed to the eztemid snr- 
facit of the shell ; whereas, in specimens from the sub-stratum, the 
color was much duskier, and these bosses were absent. And, farther, 
in these pure deposits the shells were to be found in every frradation, 
from the single chamber, of microscopic nunuteness, hyaline trans- 
parency, and extreme thinness, to the dense zeolite-like stmctore of 
the manv-chambered mature shells, which are lai^ enough to be 
readily distinguished by the naked eye. These facts, when taken in 
conjunction with the entire absence of the varied remains of other 
organized structures found in localities where the Globigerinie are 
only scantily represented, afford, as I conceive, all but tiie direct 
proof, which can only be arrived at on witnessing locomotion, or the 
protrusion and retraction of the pseudopodia of the organisms in 
question. 

Most fortunately, as it happened, this collateral evidence was ren- 
dcrod doubly conclusive by other proofs of a most unexpected and 
interesting kind. IJelbre enterlni; on these, I may state that the sub- 
stratum, spoken of as <lilll»rinp; in aspec^t from the immediate surface- 
layer, is nc'vorthi'less identical in composition ; the difference in color 
ari>int; simply from decay. It contains no living Foraminifera ; for 
the minute jiarticlcs of matter becoming gradually condensed and 
aggre;xated tojjethcr by molecular affinity, and the enormous super- 
incumbent pressure exerting itself only in one direction, that is, 
vertii-ally, its jx'nneability by fluids is thus completely destroyed, and 
it is compacted into a dense mass of far too unyielding a nature to 
admit of its being traversed by living creatures of any kind. As the 
Foraminifera die off, their shells and decaving contents, tosrether 
with the minute particles of amorphous matter associated with them, 
go to build up the calcareous strata of the earth's crust. I would 
mention that, in order to determine whether the Globijjerinae live as 
free floating forms in the mid-strata of water, I attached a small open- 
mouthed bag, at about two hundred fathoms from the extreme end of 
the sounding-line, in a locality where the species was most abundant 
in the dejxjsit, and brought it up through nearly five thousand feet 
of water, without securing a single shell. 

But by far the most important and interesting discovery remains 
to ho noticed, namely, the detection of a high order of radiate ani- 
mal, in a living state, at a depth of a mile and a half below the surface 
of t lie sea. 

In sounding midway, in the direct line between Cape Farewell, the 
southern point of Greenland, and the north-west coast of Ireland, in 
lat. 590 27' N. and long. 20" iV W., the depth being twelve hun- 
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dred and sixty fathoms, or two thousand five hundred and twenty 
jrards, whilst the sounding apparatus itself brought up a considerable 
qnaotity of minute granular particles, looking like a fine oolite, but 
which was, in reality, a nearly perfectly pure Globigcrina deposit, 
thirteen star-fishes, from two inches to five inches in diameter from 
tip to tip of rays, belonging to a genus plentifully represented on 
our own coasts, came up adhering to the extreme fifty fathoms of 
sounding-line. These Ophiocomce were not only alive on being 
tnroi^ht up out of the water, but some of them continued for fully a 
anarter of an hour to move about their long spinous arms. To ren- 
der intelligible the significancy of the entire circumstances, I must 
mention that, in order to insure accuracy, it is always necessary, when 
sounding in deep water, to ascertain the depth by one sort of appara- 
tus, and to bring up the sample of bottom by another. In the pres- 
ent case, the ascertained depth was twelve hundred and sixty fathoms, 
and fifty fathoms was accordingly *' paid out*' in the second operation 
of bringing up bott(»n, in order to make sure that the more compli- 
cated and unmanageable apparatus required for this purpose fairly 
rested on the bottom. 

Now, supposing it possible that these star-fishes were drifting about 
in some intermediate stratum of water, between the bottom and sur- 
fiice, it is evident that they would have attached themselves indis- 
criminately to any portion of the entire twelve hundred and sixty 
&thoms of line ; unless, indeed, they chanced to have been directing 
their course in a closely compacted column, which was traversed by 
the last extra fifty fathoms of line at the precise moment of their 
. crossing it. Whether it be possible that they were drifting in such 
a column, or floating on a bed of sea-weed or other substance, is im- 
material, inasmuch as they could only have attached themselves as 
they did to the portion of line referred to under this one condition. 
But the very act of attachment would, I maintain, be impossible in 
the case of creatures whose movements are so sluggish, when the ob- 
ject which they had to grasp was moving upwards at the rate of two 
miles per hour (as it does when hauled up by the steam-engine), and 
without a moment's intermission. But even assuming it to be possi- 
ble that they had drifted to the position in which they were captured 
from distant and less profound depths, the fact of their vitality and 
vigorously healthy condition would be scarcely less extraordinary ; 
for the distance from the nearest point of land, which is a rock off Ice- 
land, is two hundred and fifty miles, whilst the next nearest land, 
Greenland, is distant no less than five hundred miles. But it must 
be obvious to every one who is at all conversant with the structure 
of the Ophiocomas and Echinoderms generally, that they are essen- 
tially creeping and crawling creatures, and of far too great specifig 
gravity to float at all under any circumstances. 

Taking into consideration then the circumstances under which 
these Opfiiocomce were taken, the extreme improbability of their hav- 
ing drined to the locality in which they were found from distant and 
shallower waters, and, lastly, the pecuUarities of structure which ren- 
der them wholly unfit to float or swim for even a brief period, we 
should have been fully warranted, I think, in believing that they 
existed in a living state at the bottom. In order to obtain some clue 
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to dw nliitioa of the qqcidoit, I rmtj carMSfy dneefeed and an^' 
^jried the eoatenti of the dimtiTe c«^ty of* ipecimen, imiDediilq^ 
on its being broasht up; aad was most amply repaid lin^ the defieette 
of nuB Mro ua GIMgermm in eveiy stage of comminationi aaid in^ 
dw contained aarcodic matter in greater or leaa quantity. WliOili 
therefore, the detection of theie oigamama in the digestiife cafitiei 

of the OpkioeamuB allbrded n moat oondofliTe proof that the -Ti ' 

were fiving on the ae»4)ed at the proloimd depth 



mftra were fiving on the ae»4)ed at the prdoimd depth fivra wlieh 
thej were obtMned, the fiuA of the ataMiahes beiu captored wkk 
the ftedi remuna of the Foraminiftm in tiieir ^^eative cavitiei 
proves that their nonnal habitation is at the nme great dqith, iaa^ 
much as it has been soflidentlT established that the GMigermmwK 
present onlv at the bottom. I may also mention that, in examniiaf 
a sample of tho Globigerina deposit, brom|ht up by a previoos soonf 
ing on the same mt, I detected some ^hinoderm nnnes, which at 
once stmcfc me as Deing identical with those on the OjMoeammi and 
that, on comparison, mv snnnise poved to be quite coirect : a fiiiiher 
and TCT7 strudimjiroof of the vitality of the Opkiocamm at tiie bo^ 
torn beiug thns imorded. 

Pk^eamr AgMig, at a recent meeting of the Boston Society of 
Natural Ilistoryf in commenting on the existence of marine animals 
at the great depth of twelve hundred fathoms (seven thousand five 
hundred and sixty fcQt)y as demonstrated by Dr. Wallech in the pre- 
ceding paper, remarked that, in order to withstand the pressure to 
which these animals must bo subjected, without being crushed, he 
maintained that water must penetrate their tissues very freely. The 
iluid penetrates in fishes through minute pores conmiunicating with 
the venous sinuses near the heart ; these are to bo seen by the naked 
eye on the sides of the head of the herring and shad, and enable these 
fishes to make the change from deep water in the winter to shoal 
water in the spring, when they approach the shore to spawn. In 
mollusks they are limited chiefiy to the foot ; in echinoderms they 
vaiy in dificrcnt families, being sometimes in slits, and at others ad- 
mitting water into the aquiferous system through the madreporic 
body. 

PHYSICAL AND PHYSIOLOGICAL PBOCESSES INVOLVED IN 

SENSATION. 

The following interesting paper on the above subject was read 
before the British Association, 18G1, by Dr. J. D. Morrell: — 

Every one knows that when an appropriate stimulus is applied to 
any of the organs of sense, a feeling is produced in the mind which is 
termed, in the language of mental science, a sensation. A pin driven 
into any of the nerves which extend themselves inmiediately under 
the surface of the skin produces pain ; a ray of light falling on the 
retina produces vision ; a sapid substance put into the mouth pro- 
duces taste, and so forth. Ivow it has always been a puzzle among 
mental philosophers to understand how it is that we can come to a 
consciousness of external objects at all. Theories without number 
have been formed, from the time of Plato downwards, to bridge over 
the golf wliich lies between matter and consciousness, between objects 
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of flense around us and the fact of sensation within us. The chasm in 
oor knowledge we do not pretend wholly to fill. At the same time, 
•o many facts bearing on the question have been brought to light by 
ihe progress of physical science on the one side, and oy physiology 
<m tne other, and so much has been added by the mental analyst, 
likewise, from his peculiar point of view, that the distance between 
the outer world and our own inner consciousness has been vastly 
diminished, and the mystery driven back to that one point of connec- 
tion between the brain and the human soul which no analysis appears 
likely fully to solve. Let us attempt, then, to strip away all that is 
ndx^ up with sensation naturally, and all that is added to it by our 
subsequent mental activity, so as to analyze the bare fact itselt', and 
reduce it to its simplest elements. 

Looking to the physical and external parts of the process, we must 
consider, first of all, what it is that the nerves convey from the world 
without to the mind within. Let us take as an example the sense of 
hearing, as presenting the m*eatest degree of simplicity. Wo know, 
from the investigation of physical science, that the sole medium of 
sound is the atmosphere. Where there is no atmosphere there can b& 
no sound, and where the atmosphere is perfectly still, perfect silence 
is the necessary result. The real cause of sound, therefore, exter- 
nally considertfd, is found in the motion of the atmosphere ; and the 
variations in the acutcncss or gravity of sound, we know by experi- 
ment, arise from the greater or less rapidity of the oscillations. The 
deepest note which the human ear appears capable of perceiving as 
a continuous sound is that produced by sixteen oscillations in a sec- 
ond ; the acutest, that which is produced by about forty-eight thou- 
sand oscillations in the same time. The differences in the quality of 
sounds arise, in like manner, from the peculiar way in which the at- 
mosphere is affected by the object that sets it in motion, and the corre- 
sponding peculiarity of the atmospheric waves that reach the ear. 
What we really sensize, therefore, through the ear b simply the 
motion of the atmosphere, and nothing more. The human ear is an 
apparatus beautifully formed for receiving the vibrations on which 
all sound depends, and the auditory nerve conveys them, in some 
manner, to the sensorium. With regard to the way in which this lat- 
ter effect is brought about, we have as yet very little insight. The 
soft texture of the nerves, and the manner in which they are imbed- 
ded in the surrounding materials, would naturally suggest a total 
inaptitude for propagating vibrations in the ordinary sense of that 
term. It seems more probable that the flow of life through the body 
is accompanied with a constant thiill and movement in every part 
of the nervous system, forming what is technically termed the ccenses- 
thesis, or common sensibility, so that the outward oscillations do not 
so much originate wholly new vibrations as enter into conflict with 
the nervous action already going on, and mve it that peculiar deter- 
mination which is necessary to create any given sensation in the mind. 
This is perhaps as far as it is possible to go in our analysis of the 
physical process. How the vibration of the air comes into conflict 
with the living thrill of the nerve, and how the result of this conflict 
reaches the mind, we are at present unable to comprehend. It is 
one o£ those hidden secrets of nature which science has not yet been 
able to unfold. 
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Turmii'! from tho letuo of huaring to that of sight, a precbcl; aai- 
Ut aDolyii* holJs pxiil. Uere Ibe -vibrating medium is not the U- 
mtwpbcre, but a unuoreally diffused ellwT, which is set in modon by 
irhat ore caJlcd lununoua bodies. Just as atmosplieric oscilUldaa 
fomi iha e:ilental cau*e. and mund Ibc internal result, in tba i!ai> 
of bearing, so. in si^ht, tbc oa^'tltations of the li^ht-bcariug etber form 
the outward (oadition, and color, in all i^ various ahadca, tbe invjid 
mulL Ilcro, accordiogly, u before, it is simply motion in naMn 
civio" rise to motion in the nerro-worid, with wfdch ne hare imms- 
diftlvlv to da in \lAou ; while, to keep up the analogy, it is the tliSeT' 
cofo in the rajni^tTof the oscillaciong that creates all the iafiniu 
wiatioui r£ hue- The red rays, it is calculated, require fonr hoD- 
dred Odd Sfly^igbt billions of oacillations in a second, the violet rap 
BCTcn hundred and twent}--s«vcn Ullioos, and all the other cdon 
aod fthftdi.'s of the sjMctrum scone intermediate Dumber. That the 
phcQumena of sound and sight spring physiologically outof particultr 
alales of the corresponding nerves is dear from the fact that pro- 
sure on the eye, or any artificial irritation, produces the perceptioa 
of light as strongly as the normal impulses di'rived from the Tibratins 
ether, and that any artificial CAcitemeut of the auditory nerve niB 
produce noise in the head. Gho9t-aceing often arises in the saow 
way ; that is, when the conditions of ught are brought about by the 
nerves being aifectcd throi^h some other than the ordinary and 
legitimate stimuli. Whatever, in a word, can atfect the regular vitd 
morcments of the nerves, and put them into a condition at all similar 
to ibat produced by the jiroper i-xtcrnal stimuli of sensation, will of 
necessity bring about similar phenomena of eonscioosness. 

We come next to the scoso of feeling. This sense CMUpreheDds 
two apparently distinct scries of sensations, namely, those of tju;^h, 

Eroperly so called, and those of heat. With regard to the latter, it 
as been pretty well established that the phenomena of heat ori;>iDate 
ID the oscillatjons of a subtle fluid similar to that of light The sen- 
sation of beat may, therefore, be brought under the lawof motion just 
as much as that of light or bearing, and may bo regarded in every 
respect as analogous. The phenomena of touch, we know, are pror 
duced by impact in various ways; and it is just in accordance with 
thd nature of that impact, whether harder or softer, more rapid or 
more slow, that the resulting sensations are determined. A blow 
is a sudden affection produced by the rapid motion of some object 
against a eonsiderahle surface of the body. Pressure is a more con- 
tinuous affection of the same kind. A prick is the motion of some 
object as^nst one minute point of the skin. If the act of prickin,^ be 
repeated rapidly, it produces a feeling of buminz, and, if it be very 
sou at the same time, of itching. An extremely light and gentle 
motion over the body jiroduces tickling. In every instance the pecu- 
liar kind of sensation is determined by the nature of the motion and 
the consequent impact 

The only two senses left, accordingly, are those of taste and smelL 
In both these cases tbo process by wSch the nerves are affected is of 
a chemical nature. The substances received upon the surface of the 
tongue or the internal membrane of the nostril are subjected to tho 
action of saliva or mucus, and, being thus dissolved, produce a chemi- 
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cal action on the nerves, which gives rise to the phenomena of taste 
•nd smelL All chemical action, however, arises, as far as it can yet 
be ascertained, from certain relative movements in the ultimate 
atoms of bodies, and it is these movements, which, in -the case of taste 
and smell, really give rise to the peculiar sensations so designated. 
One striking proof of this is, that the similar atomic action can be 
produced by magnetism, and that various tastes, particularly that of 
phosphorus, can oe produced by the introduction of magnetic plates 
into the mouth ; thus most obviously proving that the ])henomena of 
taste are really produced, like those ot heat, by the motion of certain 
minate particles, whether of some magnetic fluid, or of anything else, 
when subjected to chemical action. By these atomic movements the 
nerves are affected, just as they are affected by the infinitesimal 
oscillations of light and heat ; so that the same law holds good through- 
oat, and thus enables us to connect the phenomena of sensation uni- 
▼ersally with motion as its immediate external antecedent and excit- 
iDff cause. 

Looking now from the physical side of sensation to the mental, we 
shall find that the view we have just taiken solves or dissipates many 
of the difficulties in which the question has always seemed to be in- 
Tolved. First of all, it makes the external cause and the effect upon 
the nervous system quite homogeneous. Outward motion is the 
canse, inward motion is the effect. Instead of having the solid 
forms of the outward world standing as it were face to face with tho 
nervous energy, and being obliged to consider how it is possible for 
two things so entirely heterogeneous to come into so close a state of 
mental action and reaction, we have now the whole problem reduced 
to two developments of motion : first, motion in the fluids around us ; 
and, secondly, a certain determination given, by their means, to the 
atomic movements or vibrations of the nerves. How the movements 
of the nerve-force are converted into those of mind-force, we cannot 
say, any more than we can explain how it is that mechanical motion 
is converted into heat, or vice versa ; but the outward phenomena 
are traced, in the way we have now indicated, as far back to the in- 
ward consciousness as seems possible, without breaking through the 
last film of separation that divides the conscious from the unconscious 
world. 

Secondly. The theory we have adopted enables us to draw a clear 
line of separation between sensation (properly so called) and all the 
subsequent mental phenomena which attach themselves to it. Thus, 
taking the sense of hearing, we can now easily strip away every pos- 
sible association which connects itself with what we hear, and under- 
stand that the sensation of hearing itself simply implies the nervous 
effect of certain atmospheric vibrations, and nothing more. Taking 
the sense of sight, we can at once negative tho possibility of sensizin;; 
size, shape, thickness, distance, or any other of the properties of 
bodies; all we see sensationally is color, as bein^ the direct result in 
the consciousness of the luminous vibrations which affect the uplic 
nerve. And so, in like manner, does every sense confine itself to 
one single and peculiar series of phenomena, which are not by any 
meims to be confounded with the mental acts and associations after- 
wards connected with them. 

30« 
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ThiiJly. The wune theory introdupya unity loto the entire sphew 
cf KHialional pb^nompj]:!. The n bole of th^^se pheDOmena an; n- 
ducpd to Ihi- Btmple prinr.'iple of motion, as the ipvariable antecedent; 
this motion, as it oxLils in external nature, exciting a toirespondhig 
ftclion in tlio nerves, and then, tbrnugh tUc nervoJorcc, aflectiaj: ll« 
mind. Thui then vro find, bj the combincl tud of pbj^es and pbj»- 
iolojry, (1) that man posseases a uorvous system, pervaded by a force 
whitu can p3S9 freely (rom every point in the humaia sysl/^m to ths 
centre, and from the centre to every point in the circumfercntw; 
(2) that ha is placed in a universe palpitating with countless miUiooi 
of viLratioM, of which vibrations the nerves of the different wnse- 
orgaus arc directly susceptible ; (3) that the whole connection v)ddx 
the mind has, or can posdbly have, with the external world, is formed 
by (he motion of the fluids around ns, or the motion of the partide4 
ol' bodies that come into chemical contact with the nerves ; (4) that 
the material universe, therefore, makes itself known to us cndrelf 
through the mediiun of motion ; (5) that this motion expresses iMU 
in the nervous syatem by modifying the regular vital action which b 
always gmng on there ; and (lastly) that this modification of the 
nervo-force manifests itself to our consciousness in the varied phenom- 
cnou of what we term sensation. Thus the woi-ld communicates wtiK 
tht- conseiousoeiis wholly through motion as a link of 
out of the experiences thus foi'med our whole intelligi 



The following is an abstract of a paper read before the BriUsh Ai- 
Bociation, at its last meeting (1861), on the above Bubject, by Dr. 
Richardson; — 

Medical science, up to the present time, has been based almost 
csclu^vely on the analytical method of research; bnt recently physi- 
ologists have added greatly to a knowledge of disease by attempts 
to induce diseases in animals of an inferior order. This method has 
been arranged and formularized by the author under the title Sludg 
of Diseaat bi/ Synlhesii. Eipcrimcntal researches on the artilicid 

Jroduction of diseasQ ha*e been Instituted by Bernard, on diabetes; 
y Brown- SiJquard, on epilepsy; by Weir, Mitchell, Kunde, and the 
author, on cataract ; and by the author on rheumatism and endocar- 
ditis or inflammaUon of the heart- 
In this piper Dr. Richardson confined his observations to the syn- 
thesis of cataract He explained that Dr. Mitchell, in making some 
experiments with frogs, had discovered that by the exposure of a fros 
to simplo syrup, cataract was the result. The author had repeated 
and largely extended this inquiry, and had produced cataract in fitigs 
by various sugars and by sauncs. He had further ascertained that 
the same results could be obtained in warm-blooded animals, and 
bad dutermined that any soluble crystallizable subatanco present in 
the blood in such quantity as to raise the specific gravity above the 
norm:il standard would produce the cataracttc condition. Several 
frogs were now exIiilHtea by the author, showing induced cataract 
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in yarioos stages. The condition was temporary, and would pass 
away slowly as the agent producing it lefl the system of the animal. 
Difierent substances produced different characters of the cataract : 
thus, cataract produced by salines was harder than that produced 
by sugar. All the soluble blood-salts present in the blood m excess, 
|>roduced the same condition. Having thus described the produc- 
tion of cataract, Dr. Richardson showed its connection with disease 
by the fact that diabetes — a disorder in which sugar is present 
in excess in the blood — is attended in one in every four cases by 
cataract more or less developed ; and it is probable, although not as 
yet demonstrated, that there were other diseased conditions in which 
saline constituents by excess induced the same condition in the 
human subject. 

The last point to be considered was, why does the crystalline lens 
undergo opacity ? Many years ago. Sir David Brewster, at a meet- 
ins (^ the Association, had pointed out that the opacity of the crys- 
taUine lens in cataract depended upon disarrangement of the fibres 
of the lens ; but the reason of the disarrangement had not been ex- 
plained, neither had Sir David's view, though quite correct, been 
generally accepted. The experiments conducted by Dr. Mitchell 
and the author proved that the opacity, which ordifiarily commences 
in the back part of the lens, is due to an irregular clustering together 
of the fibres, and to external softening. This change is brought 
about by osmosis, or transference of water from one body to another. 
He, the author, as well as Dr. Mitchell, had, in his earhest inquiries, 
arrived at this conclusion ; but the nature of the osmotic act was now 
more fully developed by the recent researches of Dr. Graham on 
liquid diffusion. Dr. Graham had divided all bodies into two great 
classes, the colloids and the crystalloids. The former, represented bpr 
gelatine, are constantly undergoing change and yielding up their 
water ; the latter receive and fix water : hence, in contact, in water, 
the crystalloids will become universally distributed, while the colloids 
will separate. The crystalline lens is a true colloid, containing in 
health a certain given portion of water, upon the presence of which 
its transparency depends. But whenever there is such a deviation 
in the blood, in the amount of crystalloid, that that amount is in- 
creased, the colloid structures undergo a derangement, owing to an 
abstraction of the water which they contain. This is what occurs to 
the lens in cataract, a disease which bec(»nes, by this explanation, a 
jribysical phenomenon of the simplest class. 

EESUSCITATION. 

The following interesting paper was read before the British Asso- 
ciation (1861) by Dr. Richardson : — 

It has been conceived by many of the eminent physicians of past 
times that a day would come when a knowledge of life would be so 
far advanced that, aflcr certain forms of death in which the orr;anic 
structures of the body were not injured, such as deaths by sullbca- 
tion, by some poisons, by shock, and the like, it would be possible to 
produce rc-animation. This, which was formerly but an idea, is 
now, by the course of physiological research, almost a reality. Death, 
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in the oases wliich tlie anthor considered proper for stteiopt at n 
suscitatioD, was defined as a (.'Dndition in which both the oeat « 
the heart and the foree of rospiralion had enliroly ceased, and if 
which the animal, if left alone, tvoalrl pass into potreraction and d' 
Bolution. There was a lioatatJon as to time after death during whT 
the means of reauscitatioa could bo applied with a chance of ii 
cess. This time wns limited by one oi' two oecurreneBs: eoa^ . 
tioQ of the blood in the vessels of the bodj, and putredaction t 
the tissues. The first of these events' rarely occurred, ia caact 4 
deatli such as has been described, within twefity ininat«a ; the ttxoti 
was olten deferred us many hours. A perfect means of rcMidtBtM,. 
ought, thcTclbre, to be successful tip to at least a period at twen^ 
minntes atlcr death. 

There are four methods at present known by which cndesTon have 
been made to produce re-ammation: — 1. Artificial respiration. S. 
Galvanism. 3. Injection into blood-vessels, i. Artificial ciretd^^ 

Artificial respiration is almost a certain ti 
the action of the heart has not stopjiedjbul ji'tho heart has t-e 
then the pro:;ess, however ion^ continuc'l, is of no avail, inasffin 
the columa of blood which should be passing from the heart t 
lungs is checked, and no blood is presented to the ^r whicli th 
tient is mado to inspire. The author gave the rusuUs of sixty o. , 
mcuts in which ho had employed common air, and of several o 
ox-perimcnts in which diffi>renb substances, such as oxygen, 
o:!y-hydrogen, and ozone, had been mixed with the air usou { o 
all th2so eases the results were negative, becauio the action d 
heart had stopped. There was, neTerthoiess, this great bet t 
remembered, that in instances where the respiration had ceased, t 
infiucnce of artificial respiration in restoring the failing heart u 
terially increased by making use of &a mr hcatfid to 1 30° Pah. 
Hichardson therefore sucigusts that in all receiving houses fur p 
who may have been drowned, or accidentally kilfcd by oUier it 
a hot-air bath should always ba kept ready, in which tfae pati 
should be nt once plaued, and the air of which should beuaod k 
ficial respiration. 

Galvanism, as applied to purposes of resuscitation, was first ni 
Aldini ; but the galvanic current was generally applied in a very o 
pirical manner. The two important points to be solred wen>, (i 
whether calvan ism could bo used to start the respiration? (i) wba 
it could bo used to start the heart after that had stopped 'f 
author had made numerous inquiries on these points, and came d 
nitely to the conclmion that galvanism, however carcfnlly a " 
tends to exhaust rather than to rcsLoro the heart, and that aX\ 

it might be made to restart respiration, by directing the cun 

intermittent shocks tlirough the chest, fitim tho brynx to the di. 
phragm, yet that thejnu:cular exhaustion it prodaccd cxhaiiated ll 
muscular force more quickly than tho more rest or natural d ' 
" " it exhibited w 
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It hm been shown by Dr* Brown-S^quard tliat tlie injection of blood 
into tbe limbs of the dead subject would restore mussular irritability 
^ a long time alter dissolution, and eren after rigidity : tho author 
had determined himself that three hours after death, in inferior ani- 
■mlsi active muscular movements could bo excited by the injection 
of water heated to a temperature of 115° to 120*^. The injection of 
fluids into the blood-vessels (arteries) might, therefore, be turucd to 
account ; but there were certain practical difficulties in the way f for 
if blood were to be used, there would be difficulty of obtaining it in 
every case, and all other fluids which the author had tried produced 
too destructive an effect on the blood remaining in the body to prove 
of effective service. The author had tried the injection of various 
agents, such as oxygen, peroxide of hydrogen, and certain of these 
had prcHnised at first useful results, but in the end they had failed 
from physical reasons. 

The last method was described under the term " artificial circula- 
tion." This method was invented by the author and named by him. 
It consisted in an attempt to supplement the forcing power of the 
heart for a short time by mecliamcal means, so as to enable him to 
drive or draw a* stream of blood over the pulmonic circuit. The 
varions contrivances and instruments employed in this endeavor were 
now carefully particularized, the difficulties of the pursuit explained, 
and the failures accounted for. In one experiment it was shown that, 
when artificial circulation was established in an animal, the blood 
traversed the lungs, made its way afterwards over the arterial chan- 
nels, and reproduced muscular action, and even sensibility. As yet, 
however, the operation for artificial circulation was too formidable 
to bo used in the human subject : it was, nevertheless, the point to 
which attention should be specially directed. 

Dr. BIchardson's conclusions were as follows: In cases of sus- 
pended animation, if there is the merest attempt at breathing, place 
the patient in a very warm atmosphere, but do not meddle further ; 
if respiration has quite ceased, set it up artificially, using warm air 
for inflation, and continue thus for at least fifteen minutes, for the 
heart may not have ceased to beat, and if not, the operation will 
often succeed. Avoid galvanism ; it is a deceptive and dangerous 
remedy. 

The creat desideratum is an improved method of producing artifi- 
cial respiration, and so of supplementing the heart. 

POSITION OP THE BIFLE NECESSAEY FOR ACCURATE FIRING. 

It is not absolutely necessary to hold the rifle at the shoulder, to 
make good practice in firing. In support of this averment we will 
draw attention to the fact that it is neany certain that the resistance 
given to the recoil of the rifle augments the deviations of the bullet ; 
and we will quote a hbtorical account suggesting incontestable proofs 
in confirmation. The account occurs in the book of Facher Hue, 
apostolical missionary in China, Vol. i. c. 10. It is as follows : — " The 
fusiliers and archers then practised at the target. Then* skill was 
remarkable. The Chinese matchlocks have no butts, but terminate 
like a pistoL When they fire they do not hold the matchlock at the 
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it at the right side, at the height of tbo haunclMRfl 

own upon the priming the hook that holds a lightMf ■ 

ir ejei upon the target. We rem&rkcd that tUc^ 

emiuontly SQCcesslul, nhich BCems to provi^, p«D>a 

icuratelj vith the riflo it is less nercssaiy to sigkl I 

^•<> ' ,.» ..ip barrel tiian to look ateadfastlj' on the object." 1 

Be last tvumr- are completely in accordance vrith facts perfee^ I 

ed, and proi t our assertion tli.it it is not nccewary to tftkeftloM J 

uiit tn >>!t an < ijert, and that it snfficcs to look at it Bteadfattlr,. 4 

I Lutti irill > hit it irith the bullet. Thus the stone that wlnril I 

^ cribiiig a circle, and escaping; at an instant which inffi^ M 

V u> internal instinct ; the quoit thrown fay one hand, vbilA I 

P thcD advances; the end of a slick, which describes a eiidakfl 

.le shoulder to strike i ^.^ .. lint snnpcnded in space,-— fl 

uii: cui instances in poiul ve add the Australian bodOkfl 

crans in its incomprehor on; i i hesc different examnlaaM 

the chief point !s tlie altc—... ><> inl.. )n of the operator powei^ 
fully concentrated on the obji;i:i. , and wi. ^.'e led to suppose that by ifcfl 
physioli^ieal cause, analc^ous to that <n^'—h forces a muscle to bead 1 
or extend, the stone, the qnoit, the stic nd and tlio botHocran^-' ■ 
through the apparatus of*ncrvGs fomuni ho inodium of commnnicft- I 
tion with the mind — become, as it were, . idowud with the mafpieljgM 
will of tlie operator, and obc^ bjm as long is the impolpe h not Ticlitvl 
riouily conuteracted by gravitation, the n listance of the air, the iifc^ 
saffidcnt initial Telocity, and other causes .bat slop (he ballet. 1 

Tlii" (licorj— a direction imprcesod on a projectile as it were by a 
sort of maimetic power — seccisi eunfirmed Wli liy tiip, e\ample of 
UTages skilled in the use of the bow, and by the practice of the moat 
expert banters, who content themselves with steadfastly looking at 
the garae, — following its moTcments with their eyes, then bringing 
the rifle to the shoulder, and instantly touching the tri^er, witboot 
taking timu to aim. Some years ago, at Paris, there was an exhibt 
tion of South American savages and their war esereise. All drew 
the bow with rare preci^on, — holding it vertically, the right hand 
at the haunch, the bead erect, and the eye looking steadfastly at tkn 
tai^t. And as another example wo will quote the description of an 
English sportsman, given by M. Mangeot, a renowned gtmauker (f 
Brussels; "The English marksman never lowers his headi, even be- 
ftire hli game fleeing m a straight line. At its departure he foll-cocki^ 
— his head erect, so as to follow all its movements with his eye. When 
he thinks It safficieutly far to allow bim to fire at a iair sportaman's 
distance, he brings the butt of the gnn smartly to the hollow of his 
shoulder, at the same time directing the AiuxeIo to the object, the el- 
bow slightly raised, to preserve the eqnilibrinm of the piece, and with- 
out an instant's delay he touches the trigger ; so that uiesa two idotc- 
ments are instantaneous." 

From the above facts we conclude that it is not abwlntely necessair 
to place the butt to the shoulder, nor to take a line of sght; thM it h 
important to fix the eye on the object at the moment of &ing ; And 
that conaer[uently if we wish to bit an enemy situated sufficiently far 
to require us to aun above his head, if wc discard the back-sjgbt (whoM 
use is impracticable in battle), wc must then, instead of Eigbtiiig,plac« 



ZOOLOGY. 351) 

the batt at the hip, and endeavor empirically at each distance to in- 
cline the arm to tne proper elevation before &nng. — Gen. Bonneau de 
Martray. 

THS QUBSTION WHETHER THE HAIB IS OB IS NOT SUBJECT 

TO SUDDEN CHANGES IN COLOR. 

The following is an abstract of a paper on the above subject, read 
before the British Association, lr861, by Dr. John Davy: — 

The popular notion is decidedly in favor of the affirmative, and 
many naturalists and physiologists have come to the same conclusion. 
They adduce instances of the change of the hair to white or gray, in 
the case of persons under strong emotions of grief or terror. Haller, 
in his Elementa Physiolooias, refers to eight authorities for examples 
of such changes ; but all that he seems to admit for himself is, that 
under the influence of impaired health such a change may take, place 
slowly. Marie Antoinette was cited, b}r favorers of the popular notion, 
as a striking and well-authenticated instance ; but wnen fairly con- 
sidered, the case came under the condition admitted by Haller. Had 
it been possible for mental emotion, whether of terror or of grief, to 
render hair suddenly gray, surely in the queen's case the change 
should have been witnessed at an earlier period than that of the ar- 
rest of the royal family in their attempt to leave France. If such a 
sudden change could be presumed, might we not expect to witness it 
in soldiers engaged in an active campaign, amidst all the dangers and 
horrors of war V He had himself examined thousands ot soldiers, — 
men prematurely worn out in various climates, and concerned in many 
a hard-fought battle, — many of them grievously wounded; but he 
never met with an instance of the kind. The case of a rebel Sepoy 
is stated by Dr. Laycock, on the authority of Surgeon Parry ; it being 
said that the man's hair changed from black to gray in half an hour. 
He was undoubtedly under the belief that he would be condemned to 
death. Might not this be the explanation? — the man was hurried 
in, pn^usely perspiring ; he was naked, and cooling and drying rap- 
idly, his hair, previously gray, being darkened by moisture, resumed 
its natural color. The effect of water in intensifying color is well 
known ; and a further circumstance in aid of the explanation given 
may be found in the fact that the natives of Bengal are in the nabit 
of staining their hair. The Transactions of the Boval Society, ex- 
tending over two hundred years, do not contain an instance of such 
change in the color of the hair, — a circumstance opposed to the con- 
clusion that it ever took place ; for had it ever been undoubtedly wit- 
nessed it is not likely that it would have remained undescribed. The 
author is not aware that, irrespective of recorded evidence, anvthing 
in support of the popular notion can be adduced on physiological 
grounds. Human hair cannot be injected. Using coloring fluids, such 
as a solution of nitrate of silver and a solution of iodine, the author 
has not observed any change of color, except in the portions actually 
immersed. Whether it owes its color to a fixed oil, to a peculiar ar- 
rangement of its constitutional molecules, or to bo li, it resists decay 
in a remarkable manner; it resists the action of acids and alkalies, ex- 
cept the strongest, which dissolve it ; it resists maceration, and even 
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boiling water, exr«pt continned (br a long time, aad aader prawra, 
whon it mnera disinUigration and dommpoiilioD. Exposure to tbe 
sun will bleach liair. but this will oot act-ounl Tor any rery snddes 
chinjje of color. Sopportcrs of the popular opinion refer lo change* 
in tbe plnma^ of binls, such as tlie ptarmigan, and in the b«r of 
certain miatlrupeils, SDch aa the itioiintain bare and ermine, which be- 
come wUilP towards winter, and of a darl;cr hue when the winter u 
pwtied. Tbe beliof is rested on, that this is not caused by monltiDg, 
or a change of coats, but that it takes pUcc in the existing ibatbi^n 
and heir. But there h do sotisfaetorv evidence of such changes; acd 
MMidering the qunliliea of both, they eeem most improbable. There 
it^giood proof that in the ptarmigan the change is decidedly connecttd 
tWllih mo ulting ; at least such is tbe author's decided impression, fron 
" tho namcrous spccimena — shot at different Beasons — be- 
) Mr. Gould, which eminent omithdoeist says that tb« 
"1 is always mouttdnv," tbe changes being from brown in 

r to snwkled in the autumn and white in (he winiet, 

teUed feathers, few and large, overlap the white, and astoon 
le few are shed the binl appears in its white dress. The similar 
change ainoii^'st quadrupeds most probably arises from the game cause; 
and examples, less striking than those amon^t wild tmimals, can be 
observed lO cases of the horso and the cow. Trof. RoUeston, of Oxr 
ibrd, had given to the author a portion of tbe bur of a pony which 
Itas been miaerved to change its coat from tawny to neariy white, is 
winter- Mr. Erafoins Wilson, who advocates the popular doctrine, 
rcfi^rs to the case of a Icmmini, in supportofliis views; but Mr. Blyth, 
a naturalist, says ho examined a lemming killed daring its autumnal 
change, and satisfied binuetf that " the white hmrs were all new, and 
not the brown changed in color." There are reasona why it might be 
expected that the snmmer coat and plumage should be daj^er than 
those of the winter. 

Tbe aathor concludes that, whether wa consider ane sida of the 
question or the other, — the human evidence so qoeetionable, the 
phynologica] so much more reliable, — the idea of fallacy !■ nnavrnd- 
able as to the hair being sabjeot to auiUen dianiga of color &om 
mental impression. The attempts made to explain Bticb< a change by 
pbysioli^iBts are allowed to be complete failures; and more amusing 
attempts had been made to explain the phenomenon on <^er grounds 
than toose of fallacy. The author, when on foreign service, knew an 
ABsistant surgeon d* a regiment who bad become insane, wid whom 
he Tinted a fortnight or three weeks Bubscqnently. The patient's 
hur, before browit, had become gray ; but when he called attention 
to the fact, the regimental surgeon simply s^, " Tonr surprise will 

cease when you know that has, since be has been afflicted with 

hia nalady, discontinued dyeing bis hair." When we confer how 
prone the hair of some persons is to turn gray at an earfy age, even 
without accompanying or preceding bodily ailment, and how many 
would wish to conceal this blemish, and so have recourse lo chemical 
means, it is easy to imagine that this source of error may not be an- 
frequent. Nor should it be overlooked that there is a dispodtiou in 
some to make statements merely for the sake of exciting momentary 
surprise, or of acquiring ephemeral notoriety. If we consult the roc- 
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ofdfl of impoutioii and delusion, we shall find many a thing attested, 
Wid for a tune believed, of as marvelloos a kind as the sudden whiten- 
ing of the human hair. 

F088IBTJE ULTIMATE CAUSES OF DISEASE. — BT M. 0. LEA, 

ESQ. 

There are, perhaps, few branches of medical science which are sur- 
vomtded by so n&any difficulties, or in which so little has been accom- 
plished, as the investigation of the ultimate causes of disease. The 
subject offers a wide field for study, which would, no doubt, well re- 
ward the time and labor which might be expended upon it. Baspail, 
in sjpite of his eccentricities, mado some curious and ingenious obser- 
▼ations and suggestions, though he doubtless erred in looking too far 
for his causes, and referring too much to remote and insufiicient 
agents, such as inhalation of sporules, seeds, etc., and ingestion of 
particles acting hurtfull^ by mechanical agencies, and other similar 
accidents. Those to which it is here proposed to refer are in their 
naiture obscure and difficult of recognition, but of sufficient gravity to 
explain all the effects which may bo supposed to arise from them. 

ft is possible that there may exist abnormal states of the system, 
in consequence of which the digestion of certain aliments may take 
place in an abnormal manner. It is not here intended to refer to 
ind^sdon, which, in many cases, may even be a wholesome and ben- 
eficial effort o£ nature to prevent the assimilation of a particular kind 
of {eod which the actual condition of the body may render injurious, 
bat to an action of a very different character. Food which may, in 
&orm:&l conditions of the body, yield products of digestion of the most 
aatrilious and wholesome character, might equally, in certain unfa- 
vorable conditions of the digestive system, yield more or less active 
poison, which, though generated in very small quantity, mav gradu- 
sUy go on wiUi a slowly increasing toxical effect, until the whole sprs- 
tem 13 disordered by it. Disordered digestive functions of this kmd 
may perhaps be the key to many of those inexplicable changes of 
health, in which the system is gradually broken down without any 
vinUecaose. 

One or two examples will be sufficient to illustrate the author's 
meaning, it not bein^ his intention to enter uj^on speculations be- 
loBgiBg less to chemistry than to chemical physiology, but rather to 
suggest how much invaluable information might be obtained by sub- 
jecting parts of the body after death by disease to a rigid chemical 
analysit, with a view to detect the presence of poisonous substances 

Senerated in the body itself out of aliments innocuous in a normal con- 
ition of the functions df digestion. 

Butyric Acid,-^Tlds acid is an active poison. M. Isidore Pierre 
mentions a case reported to the Agricultural Society of Caen, in which 
a number of hcnues had suffered severely by drinking water out of a 
eertain pool, two o£ the number having died in consequence. The 
aiialysb of the water of this pool, which was in the neighborhood of 
a &nnryard, proved the existence of butyric acid in a saline form in 
it; and other similar cases were ascertained. No other substance 
eoold be detected in the water which could have had a poisonous 

31 
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. cSiMt npan the nnimiUs. Some cider wbisb had proved yrrj injo 
rioiia to the health of those who had used it, was found, oa esajmna> 
tioD by M. Fierrp. to contain consiilcrsblc quantities of butyric acid, 
but no other Bubgtance to irliiEh the bad cflecta could be aacribcd. 

There is no re&ion to doubt that butyric acid mi^ht, under almoiv 
mal oircuinstancM, bo produced in the body in considerable quaotilf. 
Many fiiibg tan ces whi'-h, under normal digestive functions, may M 
favorably as»milat«d, migbt, in peculiar statca of the body, warcely 
amounting in tbemsclvea to abaofute disease, be converted into bntyiio 
acid, which, according to Leopold Gmelin, ia produced under the Ibl- 

SUrcb ftod migar, ia contact with proCeine substances, are grado- 
lUly converted into butyric acid, with or without previous coaverdoo 
into lacljc acid. Grape sugar in solution, which does not of itself 
tenuent, may be made to do so by immer^on of bits of paper previ- 
ously exhausted by chlorhydrie acid and water, with production of 
butyric acid. The residue from the manufacture of potato starch, 
which contains considerable quantities of starch, if mi.ied with amall 
quantises of animal matter, under^oe^ fermentation in two or three 
davs, with production of butyric acid. Large quantities of the same 
acid are formed when starch remiuns in contact with animal matten 
for a few days, and under other circumstauces wliich might occur ia 
the human system. , 

In confimtation of this view, it may be mentioaed that batyric acid ' 
has actually been detected in the gastric juice, and in the matter 
from a cancer in the stinnaph. Butyric acid may even ba jo very 
■mall quanttCy an occasional or even normaJ con'sdtnent of certain 
parti 01 the body. But, under unfavorable conditions of the d^e»- 
tive functions, it may easily be produced in sufficient quantitjr to ex- 
ercise a noxious influence on the organism. 

Butyric acid is, in all these cases, an oxidation product, as il 
proved by the fact that the same substances, starch, sugar, gluteo, 
etc., yield it by treatment with nitric acid, sulphuric acid, and perox- 
ide of manganese, or chromic acid. If, therefore, it could be demon- 
strated that any particular form of disease was occanoued by the 
presence of butyric acid, such disease might, no doubt, be soccessfiilly 
combated by deoxidizing agents, such as sulphur baths^ 

CONFOBHATIOK OF THE TSKTH IM TnE IKFKHIOB TABIKTIBS 
OF MAtt. 

The conformation of the teeth in the inferior varieties of man pre- 
sents some curious approximationB to the dental structure of the ape. 
In the latter, the pre-molars, or bicuspds, are implanted by three 
fangs. In the Caucasian race of man they generally have, seemingly, 
only one lang, which, however, consists of two more or less completely 
united; but in negroes these teeth have two distinct fangs. "Iti* 
only in the black varieties," says Professor Owen, in his admirable 
paper on the teeth, "and more particularly that race inhabiting Ans- 
tralia, that I have found the wisdom tooth with three fangs as a gen- 
eral rule ; and the two out«r ones are more or lees counnent." In 
most of the black varietiet of man, especially the AoMralians, " the 
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true mbUtrs attain larger dimensions than in the yellow or white 
races," and, as well as in the apes, are supported by two distinct 
fangs; whereas, in the white and yellow races of the human subject, 
these fitngs are not infrequently united in the second molar, and are 
uraally so in the third. Just in proportion as the teeth of the black 
races diverge from tb^ Caucasian form, they approach, it will be ob- 
•erved, the dental organization of the apes. 

INFBBIOB TYPES OF THE HUMAN BAGS. 

There is reason for believing that one of many missing links be- 
tween existing European races and the highest apes has recently 
been discovered in Germany, in the shape of a very ancient skuU, 
together with part of the skeleton to which it belonged. The ac- 
count of this interesting relic was published by Prof. D. Schaaff*- 
hausen, of Brun, in Mutter's ArchiVj 1858, and has been translated and 
published, with remarks, by Mr. (reorge Busk, F. R. S., in the Nat' 
ural History Review, No. 2. It appears that in the early part of 
1857 a human skeleton was discovered in a limestone cave, in the 
Neanderthal, near Hochdal, between Diisseldorf and Eberfeld. ** The 
aneyen floor of the cave was covered to a thickness of four or five 
feet with a deposit of mud, sparingly intermixed with rounded frag- 
ments of chert. In the removing of this deposit the bones were dis- 
covered." The value of these remains was not, of course, appreci- 
ated by the workmen, and hence several parts of the skeleton were 
lost Even the skull is not perfect. The peculiarity of the skull 
conasts in a remarkable mrommence or projection of the super-ciliary 
region of the forehead. The enlargement in this part is so great that 
it can hardly be described as limited to the super-ciliary ridges. 
These ridges, which coalesce completely in the middle, are so promi- 
nent that the frontal bone exhibits a considerable hollow or deprcs- 
81011 above, or rather behind, them, whilst a deep depression is also 
found in the situation of the root of the nose. The forehead is nar- 
row and low, though the middle and hinder portions of the cranial 
arch are well developed. The other bones which were procured 
along with the skull are characterized by their unusual thickness, and 
tiie great development of all of the elevations and depressions for 
the attachment ot muscles. Professor Schaafi*'hausen remarks : — 

'* There is no reason whatever for regarding the unusual develop- 
ment of the frontal sinuses in the remarkable skull from the Nean- 
derthal as a patholo^cal deformity ; it is, unquestionably, a typical- 
race character, and is physiologically connected with the uncommon 
thickness of the other bones of the skeleton, which exceeds, by about 
one-half, the usual proportions." Owing to the imperfection of the 
skull, it is difficult to determine the facial angle correctly. Profes- 
sor Schaaff'hausen estimates it at 56°, whereas Mr. Busk, who esti- 
mated the angle on a cast of the skull, makes it from 64° to 67°. 
*'' The cranial capacity, compared with the uncommon strength of the 
corporeal frame, would seem to indicate a small cerebral develop- 
ment." Both Professor Schaaff Miausen and his translator are struck 
with the approach which the frontal bone of this skull presents to the 
cranial oontormation of the chimpanzee and gorilla, in respect both to 
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5 projection of tlie super-tiliary region, «nd t 
pressed ioroliead. Prof. Scbaaff'IiaascD sams ap liis conciustoiu oi 
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" Secoixlly, That lliesc remarkable human renuuBB belonM 
period aDtecRdent to the timc3 of the Cetta and Germans, a 
in all probability, derived Irom one of tha wild race 
ern Europe, spoken of by Latin writeiB ; and which wi 
ta antof^htbonea by the German immisrants. And, 

'■ ThiitUy. That it was beyond doubt that these himMn rcli'a ■ 
traceable to a period at which the latest animala erf tlic dilui ' 
existed ; but that ao proof in sopport of this asEumptioiii nor, < 
qncntly, of iheir so-ti'rmcd fiMsii conditioii, was afibrded by tl" 
eumstances under which the lioncs were discovered." 

Mr. Busk obaervea that these remains " wore disc<wemd i 
circumstaneea which, though not altogether demonstrative 
real geological position, ! cava no doubt of their cDormoua ontiijiiity, 
and of the pi-obabiljty of their having belonged lo what baa been 
termed tbe ijitatcmary period. Tha conformation of tlm emtmo, 
moreover, in tbia instance in so remarkable as justly to extiW4fe^H 
utmost interest, approaehing aa it does, in one respeut, that of 1^^^| 
of tbo higher npca." ^^^| 

Although the skull above described exreeda all others yet '''^^1 
in apiJTOXunation to that of apes, many skulla havo been Ibnnd wW^B 
occujiy a position between this one and cxiiiing forms. 

" in a bone cavern iu Brazil, Licud discovered Iimnan rntni* 
mixed with the bonus of extinct animahi, in which the tcurbpnd rr- 
eeded on a level with the face; a formation whii h is also refrear wlwl 
in ancient Mexican pictures. In tlie rocky caverns of ue J""*^^ 
vian Andca, Caatclnan discovered, under the same conditions, h 
crani:! of a similar, strongly retrocedent, elongated (iirm. . . 

"la the Transactions oflhe Imperial liuaiian Minrra/vffioat B 
etg of the year 184i, an account was given, by Dr. 8. KntorgSitir 
human skulls from the government of Minsk. . . . One Ol 
skulls there figured presented a great similarity with that foand ii 
NeauderthaL ... A human skolclon, in a siiuatting. or aT 
kneeling posLnre, together with implements made of bone, s b 
axe of stag's horn, two boar'a lusks, which had been cut off, and H 
incisor teeth of a stag, pedbrateil at the root, were found dm 
in slicious sand, six feet below the snrlhce. A very high a 
was assigned to this grave, as it was wholly unprotected by w 
Bonry, and afforded no trace of cremation having been pnu'llMi 
any implements of stone, clay, or metal. Dr. Liscb, who had 
struck with the unusual prominence of the supra-orbital b 
wide root of the nose, and the strongly retrocedcnt frontal, a 
paded the account of the finding wi£ this remark : ■ Th« rorn 
of the skull indicates a very remotely distant period, at whleb i 

Ere«entcd a much lower degree of development. Probably tliis jp 
('longs to the autochtlionoiis |>opulation.' " 
Aeer>unts of numy other primitive skulls are grren iu IIm vi 
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tereBdng paper of Professor Schaff'hausen, and, as he justlj obsenres, 
afibrd **one of the most striking proofs of the influence of culture and 
ciFllijEation on the form of the human skull." The Abbe Fr^re, irhose 
collection of crania, belonging to the diflerent centuries of our epoch, 
is now placed in the Anthropological Museum of the Jardin des 
Plantea m Paris, came to the conclusion that in the most ancient 
eraaia the occipital was the most, and the frontal region the least, 
developed; and that the increase in the elevation of the lait&p 
marked the transition from barbarous to civilized man. 

NEW THEOBY RESPECTING THE QUEEN BEE. 

Professor Leitch, an eminent European naturalist, has announced 
A new theory on the queen bee, a puzzle which has exercised the 
wits ci naturaUsts and philosc^hers ror many ages. How is a queen 
bee produced from an egg which, under ordinary circumstances, 
would produce a sterile w(»*ker ? It is commonly supposed that this 
clttnge is effected by the supply of a peculiar food (a '^ royid jelly," it 
liag been termed) to the larvse. Professor Leitch considers that the 
change is effected by an increase of the temperature of the cell con- 
taining the larvffi intended for the production of a aueen bee, and 
that the object of the isolated position of the royal cell is to admit of 
itf being surrounded by a cluster of bees, who, by their rapidly-in- 
creased respiration, produce the warmth necessary to accomplish the 
growth of the queen. 

BESEABCHES UPON SPONTANEOUS GENEBATION. 

The theory of spontaneous generation, advocated by M. Pouchet, of 
France, and others (see Annual of Scientific Discovery y 1860, pp. 
391-401), has been opposed by most scientific authorities, on the suppo- 
ntion, mainly, that the minute organisms obtained by apparent spon- 
taneous develojjment were really derived from microscopic germs, 
floating in the air, so small that they are introduced into tne cxperi- 
mental apparatus, despite all precautions taken to exclude them. 
To definitely prove the existence of these germs, M. Pouchet has sub- 
mitted atmospheric lur, under a great vancty of conditions, to micro- 
scopic exammation. He has not found, however, either germs or 
spores of infusoria in the dust suspended in the air, but he has Ibund 
a great number of grains of starch. The air of great cities, and other 
inhabited places, contiunS many of these starch grains, which, accord- 
ing to him, one might take to be eggs of infusoria, or genns of muce- 
dines (fungi). Yet M. Pasteur has proved that there must be some- 
tiling in the air besides these starch grains, for, by causing a quantity 
of air to pass through a tube containing calcined asbestos, into liquids 
which previously had been exposed to air which had been calcined, 
and which consequently contained no trace of vegetation, he was 
able to develop mould, or vegetation. When calcined asbestos, un- 
exposed to air, was alone introduced, no vegetation appeared. 

The apparatus used by M. Pasteur is remarkable for its simplicity 
and precision, and its results, says M. Nickles, pi*ove the impossibility 
on the part of nature to continue her creative wodc in connection 
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*' widi ideni^i pimly ndneral, or to amoiAte them witli tbe orgun | 

SI. Piwtenr further informa us thai, In ordtr that vegetation majbs 
devclopet], or fenuentatioD produ^eJ, there mu^t h; a liqalJ coaLain- 
in« waicr, a salt b:tv]D;! ainiuouia as a b^c, a cai-lxmaecous sob- 
al3Q'.'c> »oJ a nhojphatc ; air is nc^easury only lor the moment nUta 
we intra ilii;-e tnlothuSask eoiuc sjtons o{ ptnre ilium, of a liuleuf 
tbo cali^ed sBbeetos expojed to air by the proEc^g ladlcoted abaift 
The mycodenuir (^moaldy) vesKtation ia tlicn developed Id less Ilia 
a day ; and, what u particularly remarkable, it h developed in tba 
dork as well aa in the ligUU The ordinary Un does not govern tbcH 
little organizatioDii, Ibr they neither give out osyncn nor absorb Iree 
carbonic acid ; but, oa the poatrary, they disengage carbouic aci^ 
and JQirrease by fixing ammonia and pbospboTic acid. The RcnH 
whieh produce tli<.>3e niarveilous effects are not uniformly distriboUd 
io thu air; thus Pasleur, making comparative esperiments with oae 
■nd llw sasM li^d arranged in fla^ camj^eteiy depiiv«d of aiVi 

gUgjgftateH'i'iigJIfljiitse ' " — ' — ' ' ' ' 



gtggfeetijijftBjii 



'L».. 



__, jcjarJS 

^-^ . ha» III qfJ«M,rt— aaiafc<<<l#l 

ttBonad BMtoM dxtca tb» Uml of tiw m»; ^aad ka Iih prooawJ-** 
take tlM air from a miieli greater eleratioit bf the aid of » ll>«TliMitr 

"the followinc;, in brief, are the conclusions which Beem to be salds- 
factorily deducible from Pasteur'a cxperimeata : — 

1. That the air of inhabited places coutains a greater relative nnm- 
ber of fnutful germs than the air of uninhabited regions. 

S. Thu the ordinary air contiina only hero and there, without any 
continuity, the cimdition of the first extsUnce of generations gome- 
times conudered spontaneous. Here there arc germs, and there 
tboro are none. 

3. There are few or many, according to the localises. Kun dunin- 
isbes the number, but after a succes^on of fine d^ys they are more 
niunerous. Where the atmosphere has been jbr a long time quiet, 
germs ara wanting, and putrefaction does not take plw;e as iu ordi- 
nal' circumstauccs. 

Gay Lussac, Schwann and Pouchet have performed various experi- 
ments upon liquids in contact with common air, with heated air, with 
artificial air, and with oxygen gaa, using a mercurial bath to isolate 
the substances experimented upon. Some of their results have ap- 
peared to favor the theory of spontaneous generation. Pasteur has 
aacertunod that mercury taken from the liKtth in any laboratory is 
itself loaded with oi^nic germs. He took a globule of mercury, sur- 
rounded by an atmosphere of calcined mr, and passed it into a flask 
of putrescible fluid by the process detailed in the former part c£ this 

Sniper. In every experiment of this kind, after two days, an abtu- 
ant growth of orgamc products appeared. 

The same experiments were repeated with the same liquids, with 
no change of manipulation, with the same kind of mercury, except 
that the mercury was first heated to destroy the germs it contained, 
wtd no growtht whatever appeared in the flasks. 
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Pasteur, from these results, therefore, concludes, that fferms soa- 
pended in the air are the exclusive origin, and the first ana necessanr 
eomdition, of life in infusions, in putrescible bodies, and in liquids 
ca^J>le of undergoing fermentation. 

The generally received theory of ferments, if we admit the truth of 
M. Pasteur's conclusions, is furthermore incorrect, inasmuch as a fer- 
mflnt is not a dead substance without determinate specific properties, 
Init a being whose germ is derived from the air. It is not, moreover, 
sn albuminous suMtance altered by oxygen; but the presence of 
albuminous matters is an indispensable condition of all fermentation, 
becaose the ^^ ferment *' depends upon them for its life. They are 
indispensable in the li^ht of an aliment to the ferment. The contact 
of the atmospheric air is, primarily, equally an indispensable condi- 
tion of fermentation ; but it is indispensable only as being a vehicle for 
tbe •* fferms " of the ^^ ferments/* There are, moreover, many distinct 
ox^^aoued ferments which excite chemical transformations, varying 
according to the nature and organization of the ferment. 

The researches of Pasteur also present an interesting field to the 
naturalist. He has noticed many species in vegetation, new and 
hitherto unknown. By yarying the conditions, it will doubtless be 
possible to obtain others. On the publication of his (Pasteur's) re- 
searches, Boussingault called attention to a fact pointed out by 
Bineau, of Lj^rons, who, while examining a specimen of rain-water, 
containing mtrates and ammonia in solution, found these materials 
dis^peanng under the influence of cryptogamic vegetation. 

Conclusions of importance to the agricmturist have also been re- 
cently made known in connection with the above noticed researches. 
Thus, in order that plants may be developed in atmospheric waters, 
these waters should be found in the condition of Pasteur's Hquids. It 
is known that rain-water contains assimilable nitrogen ami also salts 
of potash, soda, lime, etc., but it has heretofore lacked the indispensa- 
ble element, phosphoric acid, which had never been detected in rain- 
water. This chasm in the series of fertilizing principles of meteoric 
waters, has at length been filled by Barral, who has discovered phos- 
phates in rain-water. To avoid all sources of error, this chemist has 
experimented entirely with an apparatus of platinum. In the resi- 
due of evaporation he has obtained the phosphorus in the condition 
of phosphoric acid, as phosphate of bismuth (Chancers process) and 
as an ammoniaco-magnesian phosphate. He has thus found a quan- 
tity of phosphoric acid, varying from .05 to .09 of a milligramme to a 
litre of^rain-water = 0.000.5 to 0.000.9 gram^. 

From these results it may be calculated tnat the rain-water of an 
ordirary shower furnishes about four hundred gram's of phosphoric 
-add to the French hectare (or two and one-half English acres). 
Now, since the researches of Boussingault have proved that a hecto- 
litre (two and three-quarter bushels) of wheat takes from the soil 
about one kilogramme of phosphoric acid, we see that to obtain seven 
or eight hectohtres of wheat to the French hectare, which corresponds 
to a harvest without the use of manure, it would be necessary to let 
the field repose for twenty years, if the soil did not previously contain 
a trace of phosphates. — Compiled from Silliman*8 Journal. 
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NSW PLANETS. 

Ten additional asteroidal plnnets have been discovered doHl^ U 
past year, making the whole immbt'r now recognized tevenlgAii>». i 

The sisty-tbird asleroid iraa diiuoveiy^ Fcoruoi'y 10, 18(il, b^l 
da Gasparis, at Naples, and boa roceired the name A uaania. 

The aisty-fourth, discoToi'ed by M. Tempel, at Alorscillcs, ] 
8d, has received the name Anifelina. 

The siKtr-fiflb, discovered oy M. Tempel, Uareh 4lU, has n 
the name Maximiliana. 

The Bixty-aixth, discovered April tJth, by Mr. 11. P. Tuttle, 4 
Cambridge, has received the uamc ilaia. 

The aiity-BBvcnth, diBcovered April 1 7tb, by Mr. N. B. I ^ 
Madras, India, has received the oame Asia. 

The sixty-eighth, discovered April 29th, by U. Lather, at Bilk, 
Germany, has received the name Zeio. 

The Hsty-ninth, diseoverod April 29th, by Dr. SebiapareUi, tt 
Uilaa, ha#rei;ctved the name ITesperia. 

The HcvontieCb, dLicovered May 5th, by M. Galdschmidt, aX Pant 
baa received the name Panopea. 

The seveiity^rBt, disuovci-ed August 13th, by M. Luthor, at B 
bas received the name Nlobe. 

The discovery of the Beventy-second astoroid is Ibus ppdiea of >| 
Mr. T. n. Safford, of the Cambridge (Miss.) Observatory : — j 

"I found, when rciisiog some of my own observatJODs, tliat I 
Fetero nod myself bad boon (at the last) observing dificrcut bo^^ 
under the impression th:tt each of thorn nas Maia. Calcnlaticaa 
ODCO showed that the Doctor had found a now one, not koowinxfl 
and the clcmciita which were derived from bis observation* aliolf 
vith much probability that this new asteroid was quite a rvmtgkM 
one, being in fai^t nearer the eartli than any other yet known. *** 
convlusiou may bs modified wlkcn more dotaiU of the obstsrvoticx 
puWshed. It Boeins th^t the ori^nal Maia must h^vo becaa* | 
laMt for the Ilamillon College telescope (which ia somowlmt ■ 
than the Cambridge), oAtX tliat Ihe straogcr nas picked up as 
near the same pla(;e. This U the fourth or fif^h instuieu in 
small planets have been discovered by oci'iduat, and Iho * 
which the diaeovery has been shoivu only by calculatlou. 

Peculiariiiei of lit bnoaa AsteroiUn. — Th'.i iiati«wl m\A , 
nearest the sun is Flora (mean UUtaucu 2.30), witli a puriod of y 
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days. The astermd most remote from the sun is Maximiliana (mean 
dttitanoo 3^5), with a period of 2343 days ; so that the extreme aste- 
rmds differ more between themselves than the orbit of the earth does 
from that of Venus or Mars. 

The asteroid whose orbit has the least eccentricity is Concordia 
(eccentricity 0.04^ ; that which has the greatest eccentricity u Poly- 
hymnia ([eccentricity 0.337). The orbit of Faye's comet has an 
eccentricity of only 0.556 ; so that in respect of eccentricity, the as- 
teroids diner more among themselves than they do fiom the comets. 

The asteroid whose orbit is least inclined to the ecliptic is Massil- 
lia (inclination 0° 41^) ; that whose orbit is most inclined to the eclip- 
tic is Pallas (inclination 34° 42Q. 

Re-discoveri/ of Pseudo-Daphne, — August 27, 1861, M. Gold- 
Bchmidt, of Paris, re-discovered the planet which he discovered Sept. 
9, 1857, and which has received the namj of Pseudo-Daphne, liio 
hiBtory of this planet is veiy remarkable. On the 22d of May, 1856, 
M. Goldschmidt, discovered a new planet of the eleventh or twelfth 
magnitude. He observed it again on the 25th; but on neither 
occasion was he able to locate the planet accurately, for want cf 
mitablo instruments. On the 3 1st it was observed at Marseilles; 
i€ was observed at Berlin, June 1st, 2d, and 3d, and it was observed at 
Vienna, June 2d and 4th. The planet, baing now quite faint and 
difficult to observe, was no longer followed ; so that the reliable obser- 
vations only embrace an interval of four daysy and the arc de- 
scribed in this interval was but little more than one degree. From 
thb mnall arc it was required to deduce the elements and compute an 
ephemcris for the planet's return to opposition in Sept. 1857. 

M. Pape, of the Altona Observatory, computed the best orbit he 
was able from these observations, and published an epheu^eris for the 

SM>proaching opposition. Anti;;ipatin^ the difficulty of finding the 
anet, the astronomers at Oxford, Paris, Berlin, Vienna, Altona, and 
ilk agreed upon a joint search, each observer selecting a portion of 
the heavens which ho would specially explore. 

Sept 9th, 1857, M. Goldschmidt, of Paris, announced that he had 
re-discovered Daphne, only about two degrees from the place assigned 
by the elements of Pape. The planet was afterwards observed at 
Bilk, Leyden, Bonn, Berlin, and Cambridge, and was followed till 
Sept 30th. On computing the orbit from the observations of 1857, it 
was found that the elements differed very materially from those which 
M. Pape had obtained ; and indeed these new elements would not 
represent the places of Daphne in 1856 within more than twelve de- 
grees. This discrepancy was first announced by M. Sjhubert, in 
Sept., 1858 ; and he, of course, concluded that the planet discovered by 
Groidschmidt Sept. 9lh, 1857, and which was supposed to be Daphne, 
was not Daphne, but a new planet. M. Goldschmidt accordingly 
gave the new planet the name o£ Pseudo-Daphne, 

M. Luther, at Bilk, made a careful computation of the orbit of 
Pseudo-Daphne, and published an ephemeris for the next opposition 
in December, 1858, but the planet was notfoun>f, 

M. Luther a^ain computetl t!ie planet's place for the succeeding 
opposition in March, 1860; buu as, on account of its distance, its 
brightness should be only one-fourth of its brightness in Sept 1857, 
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there -wM r 
planet \Tai j 
oppoiilioQ in Augm 



iri_r!(Mnpnt to proaocute the B^areh, and tte 
). Ho, however, remarked that at the next 
^ I , llie planet sbould appear of the 10 . I Itli 

miignitude, or somewhat brighter th-in in lSa7, and he ocoonUnslj 
pabljshed an ephomeri} to guide astronomers in their search tbrH 
The planet was discovered by M. Goldaolmiidt, Aag. S!tb, 1861. 
observed pla::o difibrod from the computed place about ten degi 
ol* arc. This error is not very great, ivheD it is considered that d 
planet's pla:^e was computed from an arc of feii than four degree*, rf 
Kribedfour years previous. It is presumed that ^guado-D^hae will 
not a^aio es,'ape from the wolcbfiU uyo of astronomers: bat Daphne 
acemj entirely Imt, and can only be rc-diaeovcred by the some sya- 
temitic »carth by which it was dijt'ovcred in 1858. 

Komeaclalure of new Planets. — Al a roeiint meeting of t 
French Aeademy, M. lifivorrior brought forward the idea of ei 
to give elassieal names to the new adtcrddat planets, as he o 
ercd their number to ba nceeiiarily indefinite; and tliereliire t 
must he a limit of classical names. If wo must some day i.'liaDge • 
system, why not bejin at once 1 Mr. Hind, the English ai " 
however, dissents from this proposal of Lorerrier, and at 
time strongly objects to such names as Anffelina, or AfaKimiii 
whii^h, he says, ought to be rejected on the ground of impropriety- 

NEW FAMIUG3 OP ASTEEOIDS. 

In 18o9, M. Leverrier presented an interestinf; paper totheFreM 
Academy, on certain irregularities in the motion of the pliinc 
cury. Those, carefully studied, led him to the eurions conclusion d 
the planet's motions were disturbed by a quantity of matter revoltri 
belnreen it and the sun. Selieving that it this matter had existedj| 
the form of a pianot it could not have escaped noticC; 
that it must bo distributed in a group of small bodies, like t 
roiJs, circulating between Mars and Jupiter. In confirmation df tl 
idei, ho found t1iat Lcmonnier, in 1T72, saw, under » 
favorable circumstances, a ring or chaplet of amoU bodiee'cnaill 
EUn'idis::, occup>'in» some minutes in doing so. Further rowsRsbL 
submitted to the pSjliu during the past year, have enabled Uib<^ 
advan;« a step farther in the path of discovery thus opened qp. 

Leverrier observes that fi-om the action of tlie planets on « 
Other, their orbits are subject to changes of three kinds. There a 
be a change in the n/nne of ,t planet's orbit, or the angle it fbnmw 
the ecliptic ; secondly, in its orientation, or the part of the bc&Te 
which it3 longer axis points; and, thirdly, in its /orm, or the ihapwd 

the olUpBO dosOTbed by the planet. Now, the amount (4" tucbd' 

aaeertiuDed by observation, alTordi data for computing the a 
the bodies produ^-in" them ; and if we asumo that the knowa p 
are the only distnrbmg bodies, it follows that the reaalta ofatM 
the value of Iho masses — should be the same, whatever be (. 
chon^oj from wfaii^h the computation is made. If the resaltsdo^ 
exhibit tliid harmony, the diseordan^T indiettlcs the action of ■" 
body exterior to the planetts which ha; been overlooked. T" 
Ik!. ™... c — ..... .i.ir. < pp^ j^g observed and e 



llus way, 



1 the dilTere 
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longitudes of Uranus, that the disturbing action of an unknown pli^iet 
(Neptune) was ascertained, and, by marvellous refinements of cal- 
•nlation, its very place in the heavens pointed out. 

Entering into a comparison of the results afforded by the separate 
■tudy of each one of the planets, M. Leverrier finds that the position 
and small size of Mercury and Mars prevent them from exercising 
wny important influence upon the bodies of our system. Observa- 
tioiks upon Venus enable us to estimate the mass of Mercury as one 
five^niuionth (^^nriinnr) ^^ ^'^^^ ^^ ^^^ ^^^ ) while the motion of the 
oarth, deduced from observations of the sun, indicates the mass of 
Mars^ as one three-millionth (smrhnnr) ^^^ ^^ ^® ^^"^' ^^^ ^"^ 
certainty which may exist in these numbers has no influence upon 
that which follows. 

The naass of Venus is not far from one four-hundred-thousandth 
C ioAflo) that of the sun. The result is obtained by several meth- 
ods : by the consideration of the displacement of the plane of the 
ediptie ; by the actual measurement of the periodical perturbations 
of the earth from 1750 to 1810, and from 1811 to 1850; and by the 
amount of the periodical inequalities of the longitude of Mercury. 
These results all confirm each other. 

The mass of the earth is one three-hundred-and-fifty-five-thousandth 
(vTtWir) ^^ ^^^ ^^ ^^^ ^^^- ^^^ number is derived from a com- 
pai'ison of the force of gravity upon the earth, with the fall of our 
own planet toward the sun. 

Setting out from these data, the French astronomer finds that, to 
reconcile the ancient with the modem observations of Mars, it is 
necessary to accelerate his perihelion movement. To find an ade- 
quate cause for this, again, we must assume an increase in the attrac- 
tive force of the earth or Venus, that is, in the computed mass of one 
or both of these planets. But the action of Venus on Mars is, from 
its position, comparatively feeble ; and the value of its mass rests on 
grounds that are considered unassailable. We have no alternative, 
then, but to add to the computed mass of the earth, and an addition 
of a tenth suflices. But there are good reasons against admitting 
such a change ; and an equal quantity of matter, in another form, re- 
▼olving round the sun at the same distance, will give us the attractive 
force required. 

As ali^ady remarked, the study of the inequalities of Mercury led 
Leverrier, in 1859, to the inference that a nng of masses of matter 
existed within the orbit of Mercury, or between it. and the sun. £Qs 
reasons for believing that the disturbing cause in the case of Mercury 
was a ring of small masses of matter, rather than one large body, 
were, that a single planet compNarable to Mercury, as regards its <& 
mensions, and revolving within its orbit, could not have escaped the 
recognition of astronomers, especially durii^ the total eclipses of the 
sun. On the other hand, says Leverrier, if the cosmical disturbing 
matter has such a disposition, that, although partly or wholly invisi- 
ble, it acts in such a manner as to increase the direct motion of the 
penhelion, having but little influence apart from this, it is easy to see 
how the existence of matter in this connection becomes highly proba- 
ble. This, in fact, is the mode of action of a series of smaU bodies 
forming a ring about the sun, and revolving from west to east, in the 
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same dimitioii as otber planctarj' borlies. These bodies, h ■ *^i4|H 
cMild scarcely change the cccentridCj' of the orbit of a planet, ^H 
cause anj sensible pcriculic inequality in the longitude. Their ^BUj^l 
upon the perihelion, hoir^^viT, miglit ber'ome considerable, since >* JH 
the sum of the separate clTccta of each one ; bo that the final resnlftflH 
eonaibly the same as if the whole amount of matter was eoocentrat^H 
in a sin;;le mass. " Such," says Lercrrier, '''are the considoratio^^l 
whii^h hare induced me U) admit the existence of a ring of intra-UBflH 
cnrial astercnds." ^M 

Returning now to the consideration of the irregularities of Hall!^| 
IjQVQrrier finds that thev can all be satisfactorily explained by f^f^t 
posing, as in the case of Mercnry, a ring of asteroids to exist withMH 
tbe orbit of JUars, at a distance from the sun equal to the distance bCH 
the earth from the sun, and having a lolal mast equal to a tenth <eH 
that of the earth. Tiiis ^i>up of asteroids would accelerate the bM^| 
lion of the perihelion of Mara, just as an addition of a lenlh ta di^l 
mass of the earth would do. If it is situated very nearly in the ectif^fl 
tic, it will produce the same effect upon the orbit rf Venus, and 
therefore explain certain irregularities in the motion of the latlor 
planet. 

Finally, from the consideration of these and other data, Levcrrier 
announces that he has arrived at the following concluuons : — 

Ist. Besides the planets. Mercury, Venus, Earth, and Man, there 
exists between the sun and Mercury a rin" of astermds whose masa i» 
comparable with the mass of Mercury itself. 

2a. At tlio distance of the earth from Iho sun is found a secood ^ 
ring of asteroids, whose mass is not greater than the tenth part of ll 
mass of the earth. 

3d. The totril muss of the group of small planets situated bctwet 
Mara and Jupiter is not greiicer than the third part of the u 

4th. The masses of the last two groups are complementary to e« 
other. Ten times the mass of the group situated at the distance d 
the earth, plus three times the total mass of the small planets Iwtwet 
Mars and Jupiter, form a sum equal to the axaaa of the earth. 

The last conclusion depends upon the determination of the dial 
of the earth from the sun by observations of the transits of Venu^^l 
determina^on which astronomers agree in conriderin 

In regard to the hypothetical ring of planetary bodiea enoirclii^ 
the earth, M. Leverner bases his opinion on purely aatrononiia' 
grounds, and he makes no allumon in his paper to a phenomeM 
which will at once present itself forcibly to many minds, namely, l" 
aerolites falling from the atmosphere. For the last twenty y ~ 
has been all but universally admitted that these falling nutssoi 
of the nature of planetary bodies ; but there was nothing in the 
or time of their occurrence to indicate that they hod any w 
with one another, or with any known part of our solar syiitem. 
seemed as independent, and to defy calculation or prediction u 
M the non-periodical comets, without having the marks of brutbc 
which tliete display- LeTerrier's discovery, tlierefore, eoiB«s op-H 
tunely lo give us iin'me idea of their origin. The aerolite*, il may ll 
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preimned, are stragglers from the ring or circular belt of stones re- 
TolTing round the sun, and consist of individual blocks, which, during 
iheir revolution, happen to come near cnou<]rh to the earth to be 
detached from their places by its attraction. Judging from the speci- 
mens which visit our ^lobe, these travelling stones must amount to 
wanj millions, since, m the aggregate, they are equal to one-tenth 
of the earth's mass. It may be assumed that the orbit in which they 
iBOFe has a different plane from that of the earth, and, if so, the faU 
of aerolites can occur only at the points where the planes intersect, 
lliat 18, periodically, and twice a year at most ; while, as their orbit, 
like the earth's, must be elliptical, and the ring of meteoric stones may 
not be entire, but consist of detached portions, it is evident that 
many years may elapse without the earth encountering one aerolite, 
while, on other occasions, it may encounter many in a single year. 

If M. Lieverrier's conclusions are accepted, they extend the science 
of astronomy in its more minute features, and make us acquiunted, 
b^ an indirect, but ingenious and refined process, with two multitu- 
dinons systems of smaU planetary bodies, of which otherwise we never 
coold have obtained any knowledge. 

NEW FACTS AND THEOBIES BESPECTING METEORS. 

Several points of interest, bearing on the question of meteors, have 
recently been deduced from a large Catalogue of Fire Balls and 
Aen^tes, published in the British .Association Keports for 18G0. 

First, there appear to be indications of an eight-yearly maximum 
and minimum period for aerolitic meteors, the calculated years of 
maxima being 1859, 1851, 1843, 1835, etc., and very nearly agreeing 
with observed years. Secondly, there appear to bo aerolitic and me- 
teoric epochs both distinct from and common to each other. Thirdly, 
while the aerolitic class of meteors in its total is rather under the 
average for August, which is the principal and most constant month 
fyr an abundance of sporadic meteors, it is over the average for No- 
Tember, likewise a month noted, though not so regularly, for an abun- 
dant display of meteors. Fourthly, as regards the observed direction 
of aerohtic and first-class meteors, there would seem not to be any 
very great tendency one way or the other ; it might have been more 
natural to have expected a much more decided leaning to a westerly 
direction. The sudden change from an easterly direction, in Sep- 
tember and October (about the time of the autumnal equinox), to a 
westerly direction in November, is remarkable. In January the 
prevaihng direction was S. E. ; in February, E.N. £. ; in March, 
N. N. W. ; in April, W. ; in May, N. W. ; in June, S. ? ; in July, 
N. W. ; in August, W.? ; in September, E. N. E. ; in October, E. S. E. ; 
in November, W.N.W. ; and in December, S. ? Fifthly, there 
have been far more falls of meteoric stones in the months of Juno 
and July than in the months of December and January. Sixthly, 
taking the whole year, there is a greater tendency to equality of dis- 
tribution in the aerolitic class of meteors than the smaller shooting 
stars and sporadic meteors ; and it is highly probable that there is a 
distinction to be allowed between these two classes as regards orbit 
and physical cluuraoters. The meteors for December appear of late 
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to be on tbe increase. Several dafs or periods in tbo jexe am 
to bare been rich in acrolitii? and first-class meteors. Some of tl 
are, January Sd and IDth: February 6th and 18tli; Blarch 1st a 
Tth; April 19tb; June 1st and 2d; July ITtb and 29th: August 
7th, and 12lh; September 10th; October let, 3d, and 23di Nov 
bcr &th-13th, also November 29ta; December Hth-13th. T 
regard to the November period for gbootiog Mars, Mr. Herricli, c 
New Haven, considers it to be advancing into the year at the n 
three or four days a. century, the period of mazimwa being 
thirty-three years; Mr- Greg, an English meteomlo^st, boo 
considers it may be nearer seventy. If Mr. Herrji'k is correct, tl 
the November period should again culminate in lg(i6. 

Prof. A. C. Twining, in the November (1861) number of Siai'm 
JournnI, gives the following conclusions, as the result of his invc 
tioaa respecting periodic met«ors, and especially as regards the n 
of the August meteors : — 

First. The position of the radiant is probably capable of a far n 
exact determination than b ordinarily supposed, or than could k 
been anticipated. 

Secondly. The radiant is apparently^ subject to a motion of sc 
den;reeB from day to day, and one which exhibits some rcmarkaUl 
points of agreement ia the comparison of one year's position 
those of other years. 

If asked, says Professor Twining, what this radiant is, whose p 
tion can be marked so definitely, I reply, — It is not a 
apparent divergence of all the conformable meteors, 
point for the great mass, or assemblage of them, so far as ciii« ob- 
server can judge ; and it is also, under the some visual limitation, lb« 
centre of that area within which the others would project back iheir 
lines or directions. The proeees by which it is ibund has been, i ~"~ 
own case, the fbllawiog: The first few meteors, say five or ■ 
determine the locality rudely. Fixing our attention primarily u 
this locality, wo are soon supplied with some contiguous and i 
definite flights which cut the area in a line that can be traced a., 
kept in nuud. It may be that this line will be shifted laterally fa 
other nearly parallel ilights. Wc next look with interest for ' 
flights crossing the first at right angles, or at a large angle ; 
when a few such are obtained, they limit our area to a narron 
tral space, subject only to alight shittings one way or another, ac 
ing to judgment, contioually and rigidly exercised in view of i| 
successive flights which can be brought iuto comparison with i 
ThcBO Ilights should not ordinarily be very distant from th(^ centn 
area. In fact, the very abbreviated streaks almo«t in iuuneiiia^ 
proximity to the radiant aro of special value in the deierminatioo ^ 
the verification. Occasionally, indeed, a meteor will show itaplfM 
tionary in the very radiant itself. In the year 18S5, oa tho night ^ 
August 10th, such a stationary meteor appeared and almost ins 
disappeared in the spot to which my sight was directed, with a 
liar eSect, as if a new fixed star had suddenly begnn its exis 
and as suddenly ended it Not many minutes ofier, a tecond c. 
and went, willi a like singular and bewildering effect; and, whilaa 
was in the act of pointing out its exact position to a fellow-of 
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0ir. Francis Bradley), a third drew from xu both a nmultaneoas excla- 
matioii. This remarkable consecution of a phenomenon against which 
there were so many chances, and against the repetition of which, in 
•bch a brief space, the chances were so many millions of millions, sat- 
isfied me that multitudes of undiscovered meteors were in play over 
118, bat for some reason not seen except when their flight was directed 
exactly to the observer. If this was tne fact, a telescope truly pointed 
io tke radiant, would have discovered yet more stationary points of 
brigfatneiB. Such an attempt, if succesraully made, and ascertained to 
be ordinarily practicable, would realize this remarkable advantage, 
that, by employing the telescopes of graduated instruments, our radi- 
ant posUians might be defined with certainty, and with some rude op- 
jproach, at least, to astronomical accuracy. 

For any considerable advance upon our present knowledge of me- 
teon and meteoric rings, we are clearly aependant upon accurate 
Bystematic and concerted observations. Even a casual observation 
or the principal meteor of a late meteoric display, made coinddcntly, 
although without concert, by observers at New Ilaven and at Bur- 
lington, N. J., has seemed to prove, even upon the rudest attention, 
that the meteors of November and the meteors of August are inde- 
pendent and distinct in their origin or source. The circumstance 
that upon certain definite days in August of each year, and in No- 
Tember of many years, observers will surely be rewarded with abun- 
dant opportunities and subjects for their attention is, of itself, one 
inestimable encouragement to concert and assiduity. 

Professor Twining ventures the opinion that, beyond a definite 
limit of the earth's atmosphere proper, there exists a secondary or 
external atmosphere, possiblv of aqueous vapor ; that in this extcmid 
medium the shooting stars become visible, and that a knowledge of 
its upper limit may be obtained by considering and comparing the 
upper limit of the meteors' paths. It has long been his suspicion, to 
say the least, that some of the irregularities or specialities in meteors' 
flights are to be explained by their encountering a sudden change of 
medium from a secondary or exterior atmosphere to the atmosphere 
proper. 

Frof. H. A. Newton, in a communication to Silliman's Journal, 
Nov., 1861, on the " August ring of meteors," says : — 

The well-established fact that the meteors of August 9-11 move in 
paths which, produced backward, pass through a small region of the 
heavens, and that this region of emanation remains the same, or 
nearly the same, from year to year, implies, — 

1st. That the indiviaual meteors are cosmical bodies. 

2d. That they are permanent members of the solar 8)'8tem revolv- 
ing about the sun in elliptic orbits. 

Sd. That the direction and velocity of the relative motion, and, 
therefore, of the absolute motion, of the individual bodies arc nearly 
the same. 

4th. That the whole group form what may be considered a ring, 
or disc, around the sun. Tne region of emanation has not a great 
length in the great circle through it and that point of the heavens 
to which the earth is moving. Hence the velocities of the individual 
meteors of the same year and of different years are nearly the same. 
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The region of (nuBtiation has not great length in thft great ei 
throagh it a,a'l the san. Hcace the tangentB lo the iodivi^ual o 
malce nearly the ir»mo angles with llie aun'a radius vector. 

It follows that the clementa of the individual orhits are nearly tl 
same, and henco the prohahle coni^lusion that the meteors form a ril 
anil not a disi; of great breadth in its own plane. If the breadth 3 
very lar^ie, iru must coni^luda that the great part of these orbiu 
which cut the earth's orbit belong to a Umiteil «oae, or ring, i '" " 
disc. The mean velocity and direction of motion of the Augm 
tcora would give an elliptic orbit about the aun which would rept* 
sent the ring. The velocity of a single member of the group, and tin. 
mean place of the radiant, give approiuinate data for deteraiiniii^l 
this orbit. f 

Calculaliona based on these data give for the ring's aemi-major 
asi9, 0.S4; for its ellipticity;, 0.2S; its perihelion distance, 0.60; it> 
inclination, 9fl°, and the periodic time, 381 days. The thicknesa of 
the ring is five to tan millions of miles ; for the earth, moving nearly 
two millions of miles a day, is immersed in it during several days. 

A rude estimate of the number of individuals in the rii^ may b 
formed. Several observers in one place in the momin" hours of Anj, 
lO'll see at least one hundred and fifty meteore, of which over thr««>'l 
fourths ai-c co^ormable. Assume the average perpeniiicular distanott I 
of the paths of visible meteors from the olnervers to be not greater j 
than sDventj-^ne miles. This implies that not le^ than one bundroA M 
and twelve meteors pass through aeireleof one hundred miles' railiui),] 
the circle being at nght angles to the relative motion. The velocitJ'J 
is so great that the earth's attractionianotof much account in mail' ~ 
the number seen greater than the averse throughout the ring. 
ducing 112 by the ratio v': v", and calling the cross section of 
stream not less than tha area of a circle whose radius is 3,500, 
miles, wo have at least (2,500,000)*XI12«'-J-(HHi)*i/' 
passing the node per hour. In S6 1 days, the periodic time, wu 111 
more than 300,000,090,000,000 bodies for the whole August ring. 
■ JVeio Viems on the Nature and Origin of Meleoritea. — ProK 
Lawrence Smith, in an article contributed to Sillimaa't J«i 
(Jan., 1861) on the Guernsey County (Ohio) meteorite, stales 
he has, from the phyacal and chemical data collected by h' 
ing meteorites, arrived at the Ibllowing conclusions t — 

Ist. The light emitted from meteoric stones docs not 
incandescence, but Irom electricity, or some other cause. 

2d. That the noise attendinn; their fall is not that arising from th* 
explosion of a solid, but that it is by coneussioD of the atOMsphva^' 
oHring from the rapid motion of the body through it, or in part dua 
to electric discharge. 

3d. That nteteorie showers are not the results of fragments from 
the mptnrc of one solid body, but the separation of small and ilislingk 
aerolites that have cnti'rcd our atmosphere in groups. 

4th. That the block coating is not of atmospheric origin, but k 
already formed when these bodies enter our atmosphere. 

I would call the attention ol' those engird in the examinuii 
thisclasBofbodicstothestudy of the true nature of their black 
ing ; also to the fact that observers at a distance often see these bodi«i 
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in a lanuDoaB state, while those situated where they fidl do not ob- 
serre this Ji^minositj. 

The proofs upon which these conclusions are founded Professor 
Smith promises to lay before the public at some future period. 

Interesting Indian Meteorite. — On the 14th of July, a meteorite, 
Mcompanied by flame and violent explosions, fell at Dhurmsalla, 
India. The most curious fact connected with this meteorite is, that 
the pieces which were picked up immediately after they fell were so 
cold as to benumb the fingers. This is the more remarkable since the 
surface of the meteorite bears marks of having been, a few moments 
before ^ling, in a state of fusion. Dr. C. T. Jackson, in presenting 
a portion of the meteorite to the Boston Society of Natursu History, 
remarks upon the above facts as follows : The temperature of the 
dav was 80^ ; therefore the cold noticed could not have been the 
efifect of any immediate terrestrial influence. Was it not, then, 
owing to the low temperature of the* region from which the meteorite 
£dll ? ihe interplanetary spaces, according to Baron Fourier's esti- 
mate, being about — 50° Centigradey or nearly 100° Fah., below 
freesing. 

Allowing that the meteoric mass came from those regions, the mat- 
ter being a very slow conductor of heat, we can easily conceive that 
when the mass entered the earth's atmosphere, it misht become 
heated and inflamed on the surface by condensing the air before it, in 
itii descent toward the earth ; and, since it would have to fall through 
about eighty miles of the atmosphere, the density of which increases 
as it approaches the earth, the inflaanmation would take place only 
where the air had sufficient density, and not in the highest regions. 
Such being the case, the expansion of the exterior of the meteorite, 
the surface being incandescent, while the interior was very cold, 
would cause the mass to fly to pieces with violent detonations, and 
this, too, quite near to the earth. 

The sunace of so imperfect a conductor of heat mieht be ignited, 
while the interior of the mass remained intensely coM. Therefore 
there is no inherent improbability that masses of meteoric stone really- 
would produce the sensation of intense cold, if they were originally 
cold in the interior, and only rapidly heated on the surface. If the 
facts are as alleged, this is the first recorded recognition by the hu- 
man senses of the cold of the interplanetary regions. 

The meteorites in question so closely resemble the stones which fell, 
many years since, at Weston, Conn., that they can hardly be dis- 
tinguished from them. 

The Great Meteor of July 20/*, 1860. — Mr. Bond, the Director 
of the Cambridge (Mass.) Observatory, having collected a great num- 
ber of observations on the great meteor of July 20th, 1860, from all 
parts of the country included between the north-western lakes and 
the seaboard, and as far south as Virginia, has come to the conclu- 
sion that *^ this meteor did not belong ori^ally to our system, but 
must have come to us from the region of the fixed stars, and, after 
barely grazing the outer limits of our atmosphere, probably passed 
out of the attractive influence both of the earth and of the sun, with 

ttt course considerably changed from its original direction, and with 
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a yelocity somcwhcit diminished from the resistance encountered 1 
our atmoapliero." .^. 

TDE CHEAT COMET OP 1B61. 

Oa the last evening of June, 1961, a comet of moat remarkable ■ 
and brilliancy suddenly made ita appearance in the northern hen 
sphere. It wai at first suppoaed to bo the celebrated comet kno* 
as "Charles the FiiYh's," the reappearance of vhich ha;, 
yeara past, been expected; but iavestigatiooa soon showed that t 
celestial visitant had probably never before been observed by a 



The suddenness of the a 



n of this c 



apparition 
tud^i was one of thB moat impressive of its characteristics. On the 
29tb of June, observations at the Cambridge (Uass.) Obaervatorj 
fEukd to dutect it ; but on the Huccecding evening the comot *aa the 
most conspicuous oMect in the western sky. It was, however, dit- 
covered at Sidney Observatory, New SouUi Wales, as earlf as ^^J 
13th, and became viable to the naked eye in southern latitudes ST^ 
the !7t>i of the same month. "On the 2d of July," says Mr. Bond, a 
the Cambridge Observatory, " alter the twilight had disappeared, A 
head, to the naked eye, was much brighter than a star of the fitil 
msgnitude, if only the effective impression be taken into a 
although, as to intensity, it was far infiirior to a Lyrn>, or i 
a Ursce Majoris. I should describe the head as nearly equal pu 
brightness to that of the great comet of 1858, between the ioth OH 
September and the 5th of October. 

" The aspect of the tail," continues Mr. Bond, " sugge^stcd a n 
bianco to tlie comet of March, 1843. It was a narmw, straight r , 
projected to a distance of one hundred and sis degrees (I06°l fni 
the nucleus, being easily distinguishable quite up to the bonfen i 
the milkr-way. The boundaries, fur the most part, were well definfd 
and easily traced uuong the stars. Further observations on the tl 
■ made it evident that a diffuse, dim light, with very uncei 
lines, apparently cranpfised of hazy fiUments, swept off ii. . .. 
curve towards the stars in the tail of Ursa Major — the southern v 
dtrcetud as low as towards Mizar. This was evidently a brt 
curved tail, intersected on its curved side at the distance of a f 
'OS from tho nucleus bj the long straight ray, which, at the II. 
e, from its greatly suparior brightness, seemed alouo to constitn 
t!ie tall. The two were iu fact counterparts of the principal tail ai 
tho supplementary rays of the great comet of 18J8, with tkit r 
marlcable dlSercnce, that in tho latter the striught ray» were so t 
inferior in brightness to the curved tail as to havu been recognited ■! 
only three ouscrvatorios, those of Pulkova, Gottingen, and Car 
bridge, U. S. ; while, with the present comet, the prodominalJag A 

ro was tho straight ray, lo which the curved tail s -* 

wa than a wiip-likc ap;)en(lage. 

" Oa further scrutiny, with tho ^d of an opera-glas*, two >] 
cut and very narrow dark elmuuels, bounding the principal I 
oonld betraired for ten or fifteen degrees from the nucleus; wld 
outside of them, on either side, were two additional faint rays, 
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whole iflsae of nebulous matter from the uucleuB far into the tail was 
curiously^tgrooved and striated. It was noticed that both the princi- 
pal ray and the dark channels penetrated within the outline of the 
cunred tail, the latter being clearly separated from the principal ray, 
even to the naked eye, by a dark clefl just above their intersection. 

** The telescopic phenomena, though interesting, did not present 
equally strongly-denned features with those which characterized the 
great comet of 1858. We should, perhaps, except from this remark 
Qie structure of the cometary envelopes for a day or two after their 
first emission from the nucleus. In this stage they were intersected 
by jets of luminous matter projected from the nucleus, and these 
lumls were pretty clearly outhned. 

^* On the 2d of July, portions of three were viable ; the inner one 
showing a variety of details. In its outline and general aspect it was 
fike others which followed it, almost a &c-simile, on an enlarged scale, 
of some of those exhibited by the ^at comet of 1858. They rapidly 
faded, or were lost in the surrounding haze, and their places were filled 
by new ones. Latterly, two, at most, could be seen at one time. It is 
quite important to remark that the successive envelopes resembled 
tneir predecessors not only in their general aspect, but quite closely 
in the details of their structure ; the luminous jets not issuing at ran- 
dom from all points alike of the nucleus, but continuing to follow a 
nearly nmilar course at each new discharge from its surface. 

^ The most natural inference from this would seem to be that the 
nucleus, if it rotates at all upon an axis, does so very slowly. The 
nucleus was, throu<]^hout, brilliant, and, to appearance, solid, with a 
diiuneter of from 2'' to 3'^" 

The investi^tion of the elements of this comet by Messrs. Saflbrd 
and Hall, of the Cambridge Observatory, gives the rollowing results : 
diameter of the nucleus, variously estimated at from one hundred and 
fifty to three or four hundred miles. On July 2d, the breadth of the 
head at the nucleus was 15G,000 miles, the height of the inner en- 
velope 11,500 miles, and the length of the tail amut 15,000,000 miles. 

As already stated, Mr. Bond estimated the tail of the comet of 
1861 as one hundred and six degrees in length. Father Secchi, the 
well-known astronomer of Rome, however, estimated it at one liun- 
dred and eighteen degrees in length, on the 30th of June. This is 
the greatest length in arc on record.^ 

Dr. Pape, of Altona, has examined carefully the question whether 
the earth was at any time within the tail of the comet, and concludes 

1 The clearness of the atmosphere has much to do with estimaMnji^ the Icn«fth 
of comets' talis. In a clear tropical sky the tail may be traced much larthcr than 
in £^igliBh and American skies. The apparent length of comets' tails, moreover, 
by no means indicates anything^ of their real len«^h, and it liappcns that those 
which appear longest are much shorter than many which do not appear hnlf as 
looff. This is due to the dilTcrent distances which tlie comets hold with respect 
to the earth. While the great comet of 1801 had a tail wliich stretclicd fartlier 
across the heavens .than any previous comet, its real length did not exceed 
16,000,000 miles. The great comet of Donati, with a tail of only about half tlie 
length in arc, was above 60,000,000 miles in length. Tlie former comet was only 
]3,(w0,000 miles di6tant, while the latter was four times as remote, or about 
60,000,000 distant. Ttie great comets of 1080 and 18I-1 had tails of lengths of 
tO^OOOJOOO and 180,000,000 miles respectively ~ the tail of the latter comet being the 
longest of any comet yet observed. — Prqf, C. W» Tuttle, 
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approach WB were about 3,-100,000 milei distant 
uum m I ii 11^, nil the moruiag uf Juno lOtb at 3b. 2tin. 

I'bu bUi'--- < ilatious of Pnpe, nays Mr. Bood, in ctaumenting on 
the above : >e. relate to the straight bright ray, which forumd 

the miiii ti liu conot. But there wn£, however, iu adtlilioD, a 

great (dms lae light. whii.-b sepanittxl from the ray, and swept 

off towards _-- a Boreaii* in tlie early part of July, reaching on 
tiie 4tb to a di3 ce ol' 40° fram the nucleus, and hiviag a breadth 
af 12° or 1G°. ilia would have barely grazed the earth oa the 30th 
of June. In « la nurabcr of the BuUelin of Ihe Imperial Oluerea- 
torjr. at Paris, lu. Itioil suggests that a peculiar iltumlnalion of the 
Ay, noLJL'ed in Eughuiil on that date, was possibly '> attributable to 
tiie cominiaj< nf the matter tbniunK the tail of the comet with the 
•arth'd aimi in this d;ty bav« a ^culiar 

interest, I'rta ucau time, Greanwich, the 

earth passed ^uo f.>».iu .— , and the outliae of the tail 

f rc«ODti.'d to ud was that of tlu . oed by a plaae perpcndic- 

Itlar to its orbit, 

The orbit of the comet of ISfil, according to Mr. Bond, is undoubt- 
edly that of a parabola. It ha», therefore, in all probalulity, never 
belbre iLiitcd the solar t^ystem, and will probably ncfcr return to it- 
Its orUt, nkoreever, was nearly pcrpendii/ular to the plaus of the 
ecliptic, while tJioae of periodical comsts usually form a very gmall 
angle with tiiat plane. Aecordko^ to M. Leroi-ner, this comet differs 
bi many respects from any that have been hitherto observed. iL 
Chwornac, wlio studii'd ih« nuch;iu of tbi.t comet with a powerful 
telesi;ope, states " that, instead of its being hollow, like the half of «m 
egg.shell, lUc0 most of the comets already observed, it [weseDted the 
appearance of a sun composed of fire-works, tba bent rays of which 
burned in the same sense." 

The attempts made to photograph the comet of 1661 were, without 
escefition, faUures. Mr. Whipple, the phott^raphic artist of Boston, 
who, in connectioB with Mr. Bond, of Cambridge, successfully pho- 
tographed Donati's comet of 1858, found that the comet of 1861 
hardly mode an impres^OD on the moat sensitiTe photographic nir- 
faces. Mr. Dc la Rae, of London, ^so reports a similar result He 
found that an exposure of the sensitive jA^te to its luminous image in 
a telescope for one hundred and twenty times as long oi sufficed to 
depict the comet of 135S, entirety fiuled in giving any trace of an 
image : the contiguous fixed stars at the same time leaving upon 
the plate a strong impression. These facts would seem to prove that 
there was an essential diBereuce between the comet of Donati and 
that of 1861, in physical ccmstitutJOD, inasmuch as, whilst the lumi- 
nous rays emitted by them were of almost equal intensities, the actinic 
rays were almost entirely absent in the light frtna the latter. 

Polar.zation of the Light of the Comet of I8G1.— Father Beoehl, 
of Rome, who examined the comet of IS61 with ap<rfarizing appara- 
toB, with a view of determining whether the body was soll-lumuiDui 
OF shone only by reflected light, states that on the SOIli ctf June the 
polarization of the liaht of the twl, and of the rays near the nucleus, 
WM very itroi^, and could be dMi^nished 1^ tbe polariaMqia in 
bands, while the nncleos itself preiented no traces of palari^tioii, 
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even witb Arago'd polariscope, with a double-colored image. Bat 
on July 3d, and the following da^s until the 7th, the nucleus, in spite 
of it3 extreme diminution, exhibited sensible indications of polariza- 
tion. Father Sccchi considers this fact of great importance, since it 
thereby appears that the nucleus in the first instance transmitted its 
own li^ht, perhaps on account of the incandescence to which it was 
rabed Dj its near propinquity to the sun. 

BBLATIYE BRIGHTNESS OF THE SUN AND MOON. 

The ratio between the light received at the earth from the sun and 
the full moon has been very differently estimated by two different 
and eminent observers, namely, Bouguer, a French astronomer, and 
Wollaston, the well-known English physicist. The former estimated 
the brightness of the sun to be three hundred thousand times greater 
than that of the moon ; while the latter fixed it at eight hundred and 
one thousand and seventy-two times greater. This great discordance 
of results having excited a doubt as to the value of the process fol- 
lowed by the above-named ejroerimenters in working out their prob- 
lem. Prof. George P. Bond, of the Cambridge (Mass.) Observatory, 
has, during the past year, re-examined the whole subject, and ar- 
rived at new and probably more accurate results than any before 
attained to. 

The method of Bouguer is thus described by Arago : " On the day 
of ob3ervation, the sun being at an altitude of thirty-one degrees, 
and his rays entering a dark chamber through a hole one-twelfth of 
an inch in diameter, he placed a concave lens in front of this aperture, 
which diminished the intensity of the solar rays by causing them to 
diverge. Then, receiving this divergent light on a screen, at a dis- 
tance where it was weakened in the proportion of 1 to 11,664, he 
found it equal to that of a candle situated at the distance of seven- 
teen inches from the screen. Repeating this experiment at night 
with the moonlight and the same concave lens, the moon being full, 
and also at an altitude of thirty-one degrees, Bouguer perceived that 
the light, when it had been made to diverge seven-tenths of an inch, 
or when it had been weakened only by one sixty-fourth, was already 
so faint that the candle had to be put at a distance of 53.2 feet be- 
fore the two lights could be rendered equal. H^nce we find by a 
suitable calculation that the sun illuminates the earth's surface 256,289 
times more than the moon does. Three similar experiments, made at 
various seasons of the year 1 725, yielded the following results to M. 
Bouguer: 284,089; 531,766; 302,500. Whence the celebrated aca- 
demician concluded that the proportion of sunlight to moonlight, 
when the moon is at her mean distance, is as 300,000 to 1.*' 

Wollaston furnishes the following account of his mode of proce- 
dure : — 

*^ The sun's light was compared with that of a candle, by admitting 
a beam of it into a room through a small circular hole in a plate of 
metal, fastened in a window-shutter; and a small cylinder of any 
opaque material being placed in the beam, so as to cast a shadow 
upon a screen, the distance of a candle from the same cylinder (or an 
equal one placed at the same distance firom the screen) was Taried, 
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D the line of the canillti became equally intenai 1 
the lino of the Ban. The lUrecl light of the moir 
the ^bt of a caudle in the same manDGr." 
ars, which may have esercisetl a coosiderable I'l 
Bond, in hut memoir presented to the Acnerioaa I 
oxpcrimonu seem to be less deserviog 
'■ Btmgiier, as it does not appear that in t . 
of light by the earth's atmosphere was allowed ' 

"Annlhcrobjeclionable feature ii the means employed fordiminial^ | 
ing the sunlight bv admitting it only through a very small aperlnre, 1 
wlule for the pv a the fulfdiac was eompared. It is not clear that | 
thpim rijarimibif rlitifiTis mav nnt In - ' ' 
in Iho result!. ■- 

objects, has avcn, 

tiirthHrmorc, in ,_ 

moon, it is obviously ., 

as iKMsible the methou. ^i mvestij 
independent of each other, so fiu ^ 
permit. The three priucij: -o 

the extreme intensity of s<i 

the light of the aun or moon ± i 

illumination; lastly, the want of a co' 
which citiicr object may be referred. 



brinhtncsa of the bui 

Wr. i!ond, to vary as 

order to render them quits | 

nature of the subject wiB J 

iifficulty encountered are, 1 

Aerence in color between j 

iH. ttrftiuary kinds of artiScial 1 

n . standard of brighlnesB, ta J 

! best intermediato Etandord, - j 

I undoubtedly bo somo Ibrm 

^, , , could bi; miiiiiwinod for a auf- 

I'val ; ill! other artifiiiai atatidard* having greatly inferior 
intenaCy, and a more or less decided rod or yellow hue when cmi- 
trasted with solar light, and even with moonligot, which was scarcely 
to have been andcipated. 

The image of the Drummond light compared with the image of the 
flUD, both reflected from a silrerod globe, h:ts a strong golden-yellow 
hue. The " Bengola" light answers much better. It shows, however, 
a decided dnge of pins when brought ^do by side with the puro 
white of the sc^ar image. At night it i^ of an intense white, with a 
tdnish ^lare ; but when contrasted with the moon's image, it exhilatg 
A itriking sinularity in quality of h'ght, with only the vei; slightest 
caatof pink at times, suspected of the tame character with that no- 
ticed in tho experiments on the sun, but no trace of the blue can 
then be detjcteo. It seems, then, that, in point of color, the light of 
the iun and that of the moon are very nearly suniUr. After various 
trials, therefore, the Bengola light was fixed upon by Mr. Bond as 
the illnminEtt<w for comparison, and the followmg plan was adopted 
by him in his experiments : — 

A glass globe, having a reflecting nirfaceof ^rer, lO.lG inches in 
diameter, was placed in the open air, exposed to the sunlight. The 
Inigfatneas of the image of the sun formed at its virtoal Tociu was 
compared with a single Bengola light, by receiving the Ught of both 
objects upon a small reflecting sphere, which was moved towarda one 
or the other until their images, seen in it side by side, were judged 
to be equal ; the distances of the globes from each other and fenn the 
**"" 1a were (ben meawred, andtiie obaerration t«peated> 
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The next step was to compare, in precisely the same way, the 
image of the moon reflected from the suvered globe with a Ben^la 
li^ht of the same size and manufacture. This was done at a tune 
when the moon was nearly full and the sky perfectly clear. 

Applying to the respective results thus obtained the necessary cor- 
rections (t. e., for atmospheric extinction of light, etc.), Mr. Bond 
found the average light of the sun to be four hundred and seventy^ 
on" thousand (470,980) times brighter than the mean fuU moon. 

The following table also shows the relative intensity of sunlight 
and that of V>ther celestial objects, as determined by Mr. Bond: — 

' the mean tall Moon. 
Venas at maximum brillianof • 
Jupiter at mean oppoBition. 
Sirius. 

Alpha Centaurl. 
Alpha Lyr». 
Bisel. 
Spica. 

The ayerage light of the full moon, according to Mr. Bond, is six 
tboasand four hundred and thirty (6430) times greater than that of 
Jupiter seen from the earth at its mean opposition ; while Venus, at its 
greatest brilliancy, is nearly five (4864) times brighter than Jupiter. 

Experiments for determining the ratio of sunlight to moonlignt, as 
regaros their chemical intensities, give a ratio of three hundred and 
forty thousand to one. 

Observations on the Light of the Moon and of the Planet Jupiter, — 
In endeavoring to photograph the planet Jupiter on plates exposed at 
the focus of the great refracting telescope of the observatory of Cam- 
bridge, Mr. Bond has found that it (Jupiter) reflects, out of a given 
quantity of incident light, fourteen times more of the chemical rays 
tnan the moon does; or, in other words, the latter, if the constitution 
of its surface resembled that of Jupiter, would photo^aph in one- 
fourteenth of the time it actually requires ; whereas it was to have 
been expected, considering the relative distances of the two bodies 
from the sun, that the light of the moon would have had twenty- 
!«even times more chemical intensity than that of Jupiter, supposing 
equal capacities for reflection. M. De la Rue, of England, notice^ 
in 185S, that the chemical rays from Jupiter were twelve times more 
energetic than those from Saturn, — a result not wholly attributable, in 
lus opinion, to the circumstance of the greater distance of Saturn. 

No sufficient explanation of the superior chemical energy of the 
light of Jupiter can be given. The whiteness, or albedo, of the sur- 
face of Jupiter exceeds that of the moon, says Mr. Bond, in the pro- 
portion of eleven or twelve to one ; while the moon bears in this 
quality a general resemblance to the earth. No opaque substance 
has been found of a whiteness comparable to the bright belts of Jupi- 
ter, or which under similar illumination will shine with the same 
intensi^. 

Mr. Bond also notices the changes in the intensity of moonlight 
at the several phases of our satellite. The brightness somewhat sud- 
denly increases when it approaches opposition, as though a ^ater 
number of the reflecting facets of its asperities were disposed m such 
a manner as to reflect ught with the greatest advantage ; the c€Qaci 
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Wnq W cuiM A nidilen gUnce of liglit analogous to that v 
in mc^acHia!! roclcs. 

It liu tn-vn observed by De la Rue that the higli grouada of All 
inuoii'* noutbcm hemisphere are more easily photojp'aphed thi ' 

low hu><J« of the northern hemisphere. The so-eailed lunar se 

c«rtwiU7 uptically as wi'll ai i^henucally fainter chaa the rest of tbiB 
Mtffaiw, and lUe more rugged and nwuntaioous re«ion.i are bri^oaa 
to tha tyo juit lu they are chcmii-aily brighter. If the moon iM 
poluhtil perll-etly Mnooth, we should not »ce its limb at all, but «, 
BQ image of the ana tbrmed at a virtual focus by refleetion from ill 
surfafc : the viaibility of iu outline, then, is entirely ilae t 
peritici. 

Mr. Bond inelines to the oranion that we have neTcr obtancd*. I 
view of the Boliil nui'luua of Jupiter ; the planet is probably cotd- 
opod in a dense maatle of clouds, the luminosity of whii^h aviy pm- 
bly explain its apparent excess of brightness. In our own atmon)her« 
the lurainoaily of clouds is a well-establishod fact ; Sind our bnllimt 
auroral exhibitions are also unquestiooable Qvideoce that the eartli ] 
itself ibiDCS with a certain amount of native li^ht ; it is, therefore, nol 1 
unreaionable to infer a similar property in Jupiter. I 

BOLAB ECLIFSS OF 18S0. . I 

The following is an account of the great Solar eclipn of ISSft, ' 
piveo to the British Assoriition, at its liist meeting, by request, by 
Prot'easor Airy, Astronomer Royal of Great Britain. 

lie proposed, he said, to commence with a few remarks upon eclip- 
ses generally, and he should then state cert^n observations made m 
the year 1S42 for the first time, and coaUaaed up to the present 
time, and should endeavor to point out the deduction which be 
thought might legitimately be inferred from them. When first man- 
kind began to observe total eclipsca, there was no great difficulty in 
conceiving that eclipses of the sun were caused by the interpoaitioD 
of the moon ; but in a very short time it became obvious that thts 
interposition, which prevented the hght from coming to us, was not 
the interposition of a body at the same distance as the luminous body, 
but that the circumstance of an eclipse must depend upon other cir- 
cumstances, namely, the distance of the moon as related to the dis- 
tance of the sun, and the direction in which the moon was seen as 
related to tha direction in which the sun was seen, by means of tbe 
arrerj. Profesaor Airy rendered this plainer by explaining the rcl- 



iB of the earth, sun, and moon, and showing the reasons 
w^ some eclipses were merely partial, and others annular. 
There was a recurrence, he said, in eclipses of a very singular na- 



very sinj, 
tore, which had been kuowu from the most distant period of ti 
namely, at the termination of two hundred and twenty-three luna- 
tions, which would occupy eighteen veara fifteen days and eight 
hours. When this period had elapsed, there was an eclipse in all 
its important circumstances similar to tbe first eclipse, but in conse- 
quence irf the time required being eight hours, as well as eighteen 
yeara ^een days, the same aide of the earth would not be presented 
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te the eoH^se. This point was worthy of thoir attention, because of 
ita connection with the two eclipses of 1842 and 1860. 

There was an appearance which had been observed in yaiious 
places, and which he should mention now, not becanse he had any 
jpeq^ect for tho accounts of it, but because it had been often referred 
tOw It was known as *^ Baily's beads." As tho totality approached, 
ma mpearance was observed resembling bright points interrupted by 
Uack spaces. Ho had looked for this appearance several times, but 
had never seen it. Probably that was oecause he looked carefully 
a|id with good telescopes, and that he believed they had never been 
aeen except through bad telescopes. His friend, the late Dr. Baily, 
fint observed them. He believed Dr. Baily must have had tho mis- 
Ibrtuno to look through a bad telescope. In the year 1842 it was 
known that there was a total eclipse going on, but people generally 
idM iK>t understand what was to be seen, so little attention, compara- 
tively, was attracted to it. Two persons only went from England to 
•ee it, of whom ho (Professor Ainr) was one. Well, they saw a 
total eclipse in its grandeur, and he might say in its horror. No- 
hody who had not seen a total eclipse could conceive what it was. 
Ko eclipse approaching to totality gave any idea of what it was when 
it was totaL There were appearances about tho eclipe of 1842 for 
whidh some of them were not prepared ; but when their telescopes 
irrero turned upon the moon, there were appearances for which none 
of them were prepared. Bed flames were seen shooting apparently 
out of the moon. What could they be ? The astronomers could 
make nothing of them, partly because they were not prepared to 
make observations on this point. After discussion, however, they 
came at last to this conclusion : that there were four flames project- 
ing apparently from the moon. Similar appearances were found to 
Juve been mentioned twice before ; but the whole subject remained 
in doubt until the eclipse of 1851. 

On this subject he should make some remarks which would apply 
to the eclipse of 1860. Professor Airy exhibited three drawings, 
made fay himself, of three difierent periodb of totality in the eclipse of 
1851, in each of wUch red flames were conspicuous. He described 
how these appearances diminished gradually on one side and increased 
la size on the other, and said that this first gave the notion that they 
were attached to the sun, because, had they belonged to the moon, 
iliey would have gone with it from one side to the other without 
change. But there were so many discrepancies in the difierent 
drawmss mAde of these fiames as almost entirely to upset all odlnions 
about them. One observer, however, in Russian Poland, in whom he 
had the greatest confidence, saw them as he (Professor Airy) saw 
them, ana mentioned an additional test, which tended to show that 
they belonged to the sun. Professor Airy alluded to the theory that 
these flames were due to what was termed the " interfierence of 
light,'' and explained why, in his opinion, this could not be. After 
1851 there was the eclipse of 18i;8, which passed across Brazil, and 
was observed by some of the Brazilian authorities, and also by the 
French, who, let it be said, were never behindhand when any scien- 
tific subiect had to be investigated. This eclipse was not seen from 
A fwsy nvonble litoation, but it was very well obeerved, and one of 
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the most careful of thesa obserrers had dislini'tlj remarked that d 
red flames diaappeared on the one side, aad reappeared unchanged ^ 
the other lide, tnui confirming hia (Prolbssor Airy's) observation*, f 
Ho vfould now come to the eclipse of 18G0. That eclipse b *" 
on the western eoast of America at sunriss ; it passed through S 
America to the south of Britain, thence to Spain, and throagli AI9 
ria to the Red sea, where it terminated at sunset. Preparations weM 
made to observe this great eclipse by different persons and b "^ 
The British govcrmnent, at hia (Airj'a) suggestion, granted a 
steamer — the lUmalaya — for the purpose of convc^in^ a u> 
party of En^lieh astronomers to Spun, and it was principally fi 
the observations of this party that he should make up the atatemi 
he was about to lay before the A^soeiation. The astronomer ro_ 
then proceed to detwribe, hy the aid of digrams, the appcoraal 
of the corona, with respect to which he remarked that the accomp 
be received were a mass of discordance. Ho partjcularly alluded 1| 
the appearance of the planets Venus and Jupiter, which shone a 
near ttie sun as if there had been no sua id the hemiaphero. H . 
Flantamour, of Geneva, who went to a place on the eastern coast a 
Spain, took three drawings — at the beginning, the end, and iheir'' 
die of totality, What he depicted seemed to show that the appe 
ances were produced by something like a cloud, or a clo^idy atn 
phere, between the earth and the moon. It could not be from m 



thing in our atmosphere. Was there an atmoaphcre extending li 
the earth to the moon ? He (Professor Airy) declared that he ki 
bnt ha knew nothing else that would account for what 1 



Plantamour depicted. The whole train of observations on the cor 
led him (Professor Airy) to believe that there was somo reflectii 
medium extending almost, if not quite, from the earth to I' 
Ho did not know whether that was incompatible with 1 
knonrn of the interplanetary atmosphere ; bnt there was nothing elM 
that supported these appearances, and this theory did so in mudo 
measure. It waa also supported by the observation of polarization. 
When light was not reflected, it was only the common vulgar light ; 
but when reflected from the surface of a transparent medium, it re- 
ceived the modification of polarization. So, when that modification 
waa discovered, it was inferred, with great probatnlitv, that the light 
had been reflected. If we did that, we should be going a long way 
towards showing that the li^ht in this case was prodacedliy »<«iief'-=~~ 
like an atmosphere intermediate between the earth and moon. 
learned professor showed, by an experiment, that two im^ei othjA 
in the ordinan^ state, could be mode to rcTfdvo round each a" 
without alteration in intensity; but that, when reflected from a 

lered glass, the lights disappeared alternately while revtrfTingj 

that the same eflcct resulted when the rays were colored- Some of 
the Himalaya party were prepared apeeiidly to observe whether Aa 
li^ht from the corona or other parta was polarized. The resall WH 
this: Some of the EngUsh observers were abundantly satisfied thattl" - 
light of the corona was polarized; but they could not decide whe**" 
or not the polarization was of a character that tmpUcd reflet 
in the plane passing lengthwise of the rays; but one of tke i 
ei^ obHTven who wont to the east of Spun saw tliM it w~~ 
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polarized. This was in erery way consentaneoas to the idea tliat the 
liglit of the sun was deflected in some way to form the^ coronai If 
that was so, he (Professor Airy) knew of no explanation but that 
there was something; like an atmosphere extending to the moon, or 
possibly farther. The red prominences were seen in ^*eat beauty 
auring this eclipse. The question had been raised, whether they 
belonged to the sun, the moon, or something intermediate. By 
means of a model, Professor Airy showed that if the prominences 
belonged to the moon, they would follow her ; but if they belonged 
-to the sun, they would be shortened on one side and lengthened on 
the other, during the passage. Prima fade, this was a strong argu- 
ment that the;^ were parts of the sun. But Mr. Fahey pointed out 
this : — Supposing a prominence at the top of the sun ; when totality 
was just beginning, it would be to the left of the moon's centre ; it 
would be over the centre as the moon advanced, and would pass on 
to the ri^ht of the moon's centre as the eclipse advanced. It was 
impossib^ that these fantastic appearances could be represented in 
the same manner by all parts of the moon's limb. Mr. Bruhn, of 
Leipsic, who went to the east of Spain, determined to observe par- 
ticularly the brilliant cusps of the sun ; and he recorded that the red 
prominences appeared before the sun had disappeared. He compared 
the position of one of the prominences with that of the bright cusp. 
The place of the cusp at a particular moment could be calculated 
with the greatest accuracy. He found that if the cusp belonged to 
the moon, it must have shifted twenty-six degrees on the moon's 
liinb ; but that if it belonged to the sun, it had not shifled one degree 
during the time he was observing. This was almost irresistible evi- 
dence that the red prominences were attached to the sun. In 1851, 
Mr. Busch, of Konigsberg, took a daguerreotype of the moon and the 
prominences during the eclipse ; but it was not a very successful at- 
tempt. In 1860, iFather Secchi obtained five small photographs, and 
M. De la Rue two large ones ; with these he had obtained data which 
satisfied him that the prominences were connected with the sun. 

Soine British officers stationed on the western coast of America 
observed the -totality from Puget Sound, when the sun was only two 
d^rees above the horizon ; and he had received from them some ad- 
mirable sketches. He thus had drawings of the red prominences as 
they appeared at Vancouver's Island, and on the eastern side of 
Spun, — just the extreme limits of the zone of observation. Were 
the prominences seen the same in the two cases ? He could not say 
that they were, although he had tried to reconcile them. But was 
it likely that there should be a change ? The total obscuration at 
Vancouver's Island was two hours earlier than at the eastern side of 
Spain ; and if the sun was constantly boiling up, and these protuber- 
ances were from fumes, there was nothing to wonder at if there 
was a change during that time. ' All he knew was that there was 
no sensible change while the eclipse was passing over Spain. If at- 
tached to the sun, could we see these red prominences at other times 
than during an eclipse ? And if not, why not ? He had tried all 
he could to do so with apparatus, but had never succeeded. He lent 
the apparatus to Mr. Piazzi Sm^, when he went to the Peak of 
Tenanm; bat that gentleman faUed to see the pix)taberaaeei^ But 



ttalMMtMidldttoMtftdHas « _^ 

StmkitKWmmttuadvabtraiaflttalftL. ^^ ^, 

ttmomka* Omotti^ wUd w« look at d» m> «fd afaMll^ 
C^t«Fiai m cobU, tfawe ««4d ma ba ft Umh of %tt t)H* VmN 
nek bri^iUr thui thcM 

ABTBtHTOmCAL -HnaUBf. 

atttrn. — Mr. Laaaoll, tlie Englu 

ho (English) AstronoaiicaJ SocIoL^'s Jouroal, e 

_ _ d uiat tbe black aliailow of the ring of Saturn, in 

ftidag Dm WL** plaoot, is eTi<l(;mtly knotted iir uoU^tied, tfaua con- 
TSJlBgtkBidM cf mountaiiu npon tlie plane of the nog, int^^rcrpt- 
iDSBOrtiraa af the tfcin lioe of ahadow.and almost brct^og it up into 
mvim UBa«f doU. Capt. W. S. Jacob, of Ilartwcll, wLo otsuned 
1i» am»fkaionetM^ May 19[h, isei, is, however, inclined t/> attrib- 
•M 4cH to the TtnaUon in the shade or toue of the shadow, by 
wUek tlw daitfT ponions anpcored to project beyond the rcut. 

J/MHKBft ^ Sitiui. — It has been for a long lime knon'a to aa- 
tMOsnen that thetv vera certain ouodu^ub in the motion of the 
iKwht fixed star Sirius, which could not be eKj^aincd hy reference 
to we •henatifla or nf ractinn of light, or to impcd'ections in the ioEtru- 
fits ei^defed in oh^rviition. Mr. T. II. Safibrd, of the Cam- 
Wd^ (MtM.) Ofaawvatorj, wlio has recently been engaged in invot- 
tagaUag the pbuioiiicna in ijnestioa, considers, as the resulu of hia 
researches, that the I'ollowmg propoations may be received aa 

iHt. That the motion of Siriua in declinatioB is not uniform. 

2d. That the deviations from uiiiformity arts readily explained upon 
Bessel's hypothesis, that Sirius ia, as to its visible position, nbt the 
centre of gravity of its own system ; in odier words, that tbera u a 
large invisible mass present in that system. 

The legitimate conclusion from these premise* ia, that tlia itar 
SiriuB revolves around on invisible companies M a very coDsideraUo 
distance from its optical centre. Tlus period of revt^otion ia be- 
lieved to be about fitly years. 

Hole in the Moon. — llessrs. Bont and Mannheim, who won seat 
by the French government to Algeria, to observe ti» great Nbr 
eclipse of July, 1860, state, in their i^cial report, that tbe^ both aav, 
one nith a telescope, the other with the naked eye, a '\iti'"^';i {Mvat 
on the moon's disc. This phcnnnenon was peroeaved by Admiral 
Ulloa and his comj>anions, in ITT8,and by M. v«1f, At Mv^MiUeSiiB 
1812 ; but it baa hitherto been considered ao illusion. M. S^nnliclm 
states, however, that he saw the brilliant point bo unmistakably as to 
leave no doubt of ita being a reality. Ita place on tbe lunar disc .has 
not yet been determined ; but, ahould it prove to bave boen always 
seen at the some place, the only explanadon possible would be that 
the moon is pierced with a hole. 

Recent Researches on Cornell. — During tbe last eight yean tweii' 
ty-two new comets have been added to the list c^ our luminou ^jntr 
on, includiiw the moet superb one of our age, &st aM^ by jboaati 
«■ the ad <f Jbob, leSB, and ^at whicb lOfisbed vi4 <o«MW M* 
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briifiaaoiey npefn our astonislied sight on the last eTesing of June, 
1861. The snccessive returns to perihelion of the comets of D' Ar- 
rest, Brorsen, Encke, and Faye, have enabled the elements of those 
bodies to be re-observed, and their periodicity to be observed with an 
increased degree of accuracy. Professor Encke, in particular, has 
discovered, in the course of his researches in relation to that called by 
his name, additional indications of the existence of a resisting medium 
affecting the orHtal motion of the comet, and accelerating, m conse- 
quence, its sucees^ve returns to the perihelion. This retardation he 
has ascertained to amount, during mne revolutions of the comet, to 
4,544 days. 

M. Dove, of Berlin, has recently addressed a paper to the Prussian 
Academy, in whieh he asserts that neither the comet of 1861, nor in 
fact any comet, ever shone with its own, but with borrowed light. 
There would, therefore, be no longer any danger to be apprehended 
from a too near am>roach <^ these erratic TOdies to the earth ; as 
they do not bum, tney cannot ignite. 

New Star Charts. — Sir Henry James, chief of the Ordnance 
Survey of Great Britain, has prepared, and is about to publish, four 
retry useful charts of the stars, and two maps of the world, with the 
lines of magnetic declination marked on them. The celestial charts 
are laid down on a geometrical projection of two-thirds of the sphere ; 
two of them present the stars of the northern hemisphere, two of 
them those or the southern. The first map contains the European 
circumpolar regions, and has the great continent of Africa in the 
centre ; the second gives the soutSdm circumpolar regions. These 
maps represent the earth as it would appear to an observer at this 
point of sight, and very singular the coimguration of land and water 
seems. To the scientific man these charts and maps will be of groat 
interest and value. 

Lesearbaulfa intra-Mercurial P/an^^ — During the past year 
(1861) a diligent and systematic search has been made at the vam- 
oridge (Mass.) Observatory for the intra-mercurial planet (supposed 
'to have been seen by Dr. Lescarbault^ during the period assigned by 
mathematicians for its possible transit of the sun's disc. For these 
observations a five-foot equatorial telescope was used, to which was 
fitted a solar eye-piece, on the plan recommended by Sir John Her- 
scheL The sun's image is reflected from the first surface of a glass 
reflector, so placed that the greater part <^ the incident rays are 
transmitted through the second concave surface, and are dispersed by 
it. The intensity of the light and heat is thus considerably dimin- 
ished, and onlv faintlv-tinted screens are needed to protect the eye. 
A very agreeable definition of the surface of the sun is obtained by 
this arrangement. 

With this telescope, the surface of the sun was explored from the 
18th of January to the 12th of April ; the search being made at inter- 
vals of one or two hours, from 9 A. M. to 4 p. M. The search, how- 
ever, like others instituted in various other localities, furnished no 
testimony in confirmation of M. Lcscarbault's observations. 

The great Nebula in Orion* — Some interesting researches on the 
cluracter of the great nebula in Orion have recently been made by 
P^MKv G. P. Biood, of the Cambridge (Mais.) Observaiory. 

83* 



The featnTC to whicli Mr. Bond's attention has been paitioular^ 
directed is the spiral of the prineipol maaata or light in this nebula; 
or, marc torrcctlj', the tL^nil^ncy tn an arran^rcmcnt in elongated 
ni^j or whirls, sweeping outward from Lhe bright region of the Tnr 
pozium. Tliese poculiaiitii^, which L-0D9titutc the leading feature! 
of thii nebula, have heretofore escaped particular notice. Mr, Bcmd 
describes the general aspect of the greater part of the nebula aa thai 
(rf' an aaseniblave of curved irisps of luminous matter, which, branch- 
^ng outward from a common origin in the bright maeaes in the vieinitj' 
of the Trapoxiiun, sweep towards a southerly direction. About 
twenty of these eonvoluliona have been distinctly traced, while othea, 
giving a like impresrion, are too faint or too intricate to be subjected 
to precise desfnplion. It may, •'■"~>*'""e, be properly classed among 
" the spiral nebulie," under the - in given by their first discor- 

erer. Lord Rossc ; including in 1 i all objects in which a curvi- 

linear arrangement, not cou^tii ^ar re-entering curves, nay 

be detected. 

Among other interesting observalioi' noticed by Ur. Bond in this 
conaection, is the dispoiiiuon of nebi isity in the neighborhood i^ 
groups of stars or of single bright sta , apparently in preference to 
other localities; — an instance, per^- a, of the same distribution 
which we see among the smaller et n some parts of the heavens, 
" where they arrange themselves by j rence in the neighborhood of 
the brighter ones, — the intermediate n^iaces being left comparatively 
vacant. 

Bonds hodi/nami': Efcapement for Aslmnoinicnl Clocks. — An 
isodynamic escapement ibr astronomical clocks, recently invented by 
Mr. Richard C. Bond, of Boetoo, greatly contributes to the removal 
of the small causes of error recognized as existing in the moat perfect 
time-keepers hitherto constructed; and thus coufers an important 
benefit ujKin astronomical science. Its principal peculiarittes arc, 
that it entirely obviates the difficulty arising frcHn the varying power 
transmitted by the wheel-work, and also obviates the necesaty of 
guarding against what is called tripping, or the danger of two or 
more teeth of the csoapament wheel passms the pallets at once, when 
only one is intended to ; thus causing the^ands c^ the clock to g^ 
by jumps, in the most unreliable manner, even while the pendulum is 
Tibrating with perfect regularity. The constmction of this eacape- 
meut h^ been made public by Mr. Bond, in a pamphlet, accompa- 
niedby a diagram. 

THE PBBIODICITT OF THE BUIT's SPOTS. 

Ur. O. Beichenbach, of Norristown, Fa., commnnicatei to SiUi- 
man't Journal the following paper on the cause of the periodicity of 
the sun's spots, as determined by the observations of M. Schwabe, 
of Dessau. (See Annual of Scientlfie Diieovery, 1858, page 397.) 

The frequency of spoia, in passing from maximnm to miaimnm, 
embraces, accorains to M. Schwabe, a period til abont eleven 
jivn. Now period by a primary cause oscillates bj secondary 
canses. The revolution of Jupiter, the largest planet, ii 1 1.8S jean. 
There ii affinity in theae number*. The mainniT* ocanrred in 18M, 
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1837, and 1848 ; another draws near ; further off, six periods corre- 
spond to six revolutions of Jupiter ; but I may be mistaken, and by a 
constant acceleration seven periods may take place. 'When we try 
to combine the days of observation, the number of spots and of spot- 
less days, we find the increase and decrease to be in a slow ratio be- 
fore and afber the maximum, and the decrease and increase in a rapid 
ratio before and after the minimum, — a coincidence with the require- 
ments of elliptic motion. 

In 1828, 1837, and 1848 occurred the maxima. In 1827, 183^ 
1851, 1862, Jupiter passed its aphelion. The first numbers coincide. 
The frequency of spots corresponds to the aphelion of Jupiter. 1 he 
pressure at the perihelion, as my theory supposes, expands and in- 
creases the envelope ; the aphelion condenses it, introduciDg a rapid 
alternation of precipitation and evaporation ; the mass is thereby al- 
lowed to descend and meet in the equatorial regions, and the temper- 
ature is there increased. The numbers do not all coincide. But, 

(1.) Do the maxima by groups of spots correspond to the greatest 
area and darkness ? No days were spotless in 1829, 1838, and 1839; 
all thoseyears produced spots of largest dimensions. 

(2.) There are a number of other planets; if we abstract the 
far and slow, and the near and rapid small ones, the second central 
planet remains as the principal disturber. In 1827 Saturn was 10° 
(corresponding to the aphelion of Jupiter) 'in advance of its peri- 
nelion, and the number of spots was considerably less than in 1837 or 
1848. In 1839 Saturn was 23° from its aphelion, advancing toward 
it. During the preceding years both planets advanced together 
towards their aphelions, and the greatest number of spots occurred 
before 1839. Tne reason of this anticipated maximum becomes obvi- 
ous when we consult the position of tne two aphelions. When the 
two planets draw near each other, the attractive force of the greater 
diminishes the spot-producing power of the smaller, the combined 
pressure on the sun is increased, the average distance diminished, the 
angular velocity of the greater augmented ; whereas both planets ad- 
vance in 1837 towards their aphelions in the latter half of the semi- 
orbits, but differ still about a quadrant in length ; their spot-producing 
effect culminates ; thev exercise the least pressure, the least repulsion, 
on the interior sun. In 1851 Saturn was 60° from its perihelion, ad- 
vancing towards it; beyond 48° its effect diminishes, the spot-produc- 
ing effect of Jupiter still advancing to its aphelion. In 1862 Saturn 
wSl be 82° from its perihelion (in 1857-58 the time of the two peri- 
helions pretty nearly coincides), advancing to its aphelion, and the 
maximum wUl be delayed till near that time. There is here a coin- 
cidence with the aphelion of Jupiter, but the maximum is in itself 
small. The next period, 1874, is brought down to 1872. 

A relation between the ** spots "and the oscillations of magnets is 
suspected; — it must exist. The planets must influence the magnet- 
isuL The effect from Jupiter on the earth must be large, as the latter, 
twelve times revolving, passes at one time between the sun and that 
planet in its perihelion, and then in its aphelion. The earth is now 
pressed, now elated, — its envelope now expanded, now condensed, — 
oetween these two rotating balls, magnets, or voltaic piles, or weights, 
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Mr. J. C. Lewis rommunicateB the foUowin 
laldligencer, on tlio nbove anbject : — 

"In October, 1825, I toot no'* of a very cojiioua rain that ima 
tielj foUowtd the discbarge of ordnaace during tbo cclebraiioi 
Ibe meeting of tbe waters of Lake Eric and tbe Hndsou, upon tb^n 
Monpletion of tbe Erie Canal ; and ia 1B41 I published mj eonlinnr"^ 
obaerrationt on the sobject, which, to my mind, fully establiebcd I] 
fact (bat the disobiu-Be of beary artillery at contiguous points produc 
•ach a foncussion init the vapor toUects and t'ailg gctmrally in 
uiual quaDtiiJi'H Ibe same day or the day fojluwin^. 

"Tbe early battlcsof the late war between the French, Sardin 
and Austrian?, were succeeded by inch copiout raina that CTen n 
rivers were not fiinlnblc; and during; the ((rent batile of Solferlm 
storm arose of such fierceness that tor tbe lime tlie cotillict ceai 
In the month of Jnly the armies on ihe upper Potomac fought I 
different battles on na many days, and there were extensive rains „.^^ 
fijre the close of each day. July Slst, the great battle of Bull Ihu^l 
Vinpoia, was fought, aod next <uy (2Sd) the rain was copious all da^^ 
anafar into the n^ht." 

Grajt Rain-faU in Ohio. — Mr. S. B. lIcMillan 
lion to Silliman'H Journal, gives an account of a very remarkable fjjl 
of rain which took place in Ohio, August 12tb, 18G1, extending ovm 
at least a hundred Miuare lailes. The total amount that fell in eleven 
hours was S.Ol inches, and of thia quantity 4.39 fell ia four and a half 
kaon. 
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GEOGRAPHICAL DISCOVERY AND INVESTIGATION IN 1881. 

The year 1861 opened with the most brilliant prospects for geo- 
graphical discoveries. The scientific men, both of England and 
America, expected that in its course some unknown parts of the 
earth would be explored, and several important problems solved. 
Two expeditions, one from Sweden and the other from the United 
States, were fitted out to go in quest of the North Pole ; five different 
parties, in as many different directions, were searching for the sources 
of the Nile ; a bold project to traverse China and Thibet westward, 
from the Yellow Sea to the Himalayas, seemed near its execution ; 
and Australia was to be explored by two expeditions, following differ- 
ent routes, from the southern to the northern coast. But all these 
schemes have failed, more or less signally ; scientific travel has been 
almost everywhere unfortunate ; an evil star seems to have reigned ; 
and the year is to be remembered, not for its accomplishments, but 
for its disappointments. 

Swedish Polar Expedi ion. — A Polar expedition, under Prof. Toi^ 
ell, equipped on a magnificent scale, chiefly by the Swedish Govern- 
ment, and composed of eminent Swedish and Danish naturalists, and 
of students from Upsal and other universities, sailed from Tromsoo on 
May 9, 1861, reached a bay on the north of Spitzbergen, lingered 
there, and advanced no further. The ships were blocked up by the 
ice, and an attempt to proceed by sledges soon brought them to an 
open sea. There was ice enough to repulse the ships, and sea enough 
to stop the dogs. The experience of Torell demonstrates that though 
sledge excursions may be available on the American side of Green- 
land, the only way to reach the Polar region east of Greenland is by 
a steamer specially designed for the purpose. 

Hayes s Arctic Expedition, — The Polar expedition, under Dr. Hayes 
(the companion of Dr. Kane), which left the United States early in 
I860,' with a hope of penetrating, through Smith's Straits and Ken- 
nedy's Channel, to an open circumpolar sea, returned October, 1861, 
after an absence of fifteen months. The expedition, so far as its main 
object was concerned, — namely, the determination of the question of 
an open Polar Sea, — was a failure. The ice prevented jDr. Hayes 
from penetrating with his vessel as far north as he intended, and he 
was ooliged to make his winter quarters in a bight at the head of 
Hartstein Bay, which he named Port Foulke. His explorations dur- 
ing the winter were delayed by the loss of his dogs by disease, and 
Mr. Sontag, the astronomer, was frozen to death while going south- 
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ward witli tlari*. I))e I^rquitn'.iix of the Kaop expeditioa. in lenrcbaf 
Eaquimnux frf.ia whom W j>an.*hase dogs. In March, 1861, a a)edg« 
fix pi 'di I ion &orlUwar'l. u;i Ii,i:nneil^'9 Channel, wns undertaken, wbtcl 
went 0* far north ac 81° sy, a latftnilc which ii said to hnrc been be- 
fore reached onl; bv Tarrj-, in 1837-28. On the coldest daj es- 
Lrienccd the thcrmomcuT feil to 68" beloir zero. Rensselaer Ila^ 
r. Dr. KancV winter quarters, was Tinted, but so trace of U) 
abandoned vessel, lliu Advance, was discoTerod, Although lbn» 
early In the seiaon (Mari-h), tie ice in Kennedy's Channel was 
dvitrywhrre much decayed and iinaafe. sod in some places was ci»- 
tiruly ffonc. In ono extoD«ii'o pool a flock of water-tbwl was di»- 
con'rvo. 

The chi^reaalbi of this expedition may be mmmpd tip asfollowe: 



c dip, and of the declination at many points wilbin tiM 
Arctic circle ; survej* of glaciers, by which their rale of moveme " 
delr:r»in(Hl ; pendulum experiments, etc. etc. 

A Central .i'^iulic EzpeJiioii, projected by Capt. Blakiston of tha 
Britith Army, and tt&rling from Sbanghae, China, has also proved a 
fuliire. Instead of peuelrsting from the eaat to the beadlands of the 
Indus and the Ganges, retracing the steps of th<^ Abbe Hue, and ad* 
rancing beyond the holy city of Lamaism, Capt. Blakiston fouod 
hiuuc!! unnhlc. on acconnt of the rebellion, to reach even the western 
boundui'v of Cliina proper, and returned to Shonghae, afler an ab- 
9emx-iiffi_v,-mniiihs. _ 

Australian Hx/'cditiim. — In Australia, an expedition for exploring 
tbe interior of this island-continent, led by Mr. O'Hara Burke, aw 
which letl Melbonme August, 1860, has resulted most, disastroasly. 
Mr. Burke and many of his party died from starvation And exposure, 
«nd the few who returned enduivd the greate:>t sufferings. 

Id addJtioD to these unfortunate enterprises, the several expedi- 
tions for exploring the Upper Nile, projected or under way at tbe 
conunoDcement of the year, have all returned without being able to 
penetrate the country aa far as tbe limit attained to by previous ex- 
plorers. Dr. Livingston, in Central Africa, when last heard &om, had 
also been unable to add anything of moment to bis earlier discoveries. 
Within the last few years, moreover, seven African cxploren have 
found their graves in the inhospitable regions of that country. 

Bat the year has not been altogether disastrous to gef^rapbical 
explorers. An Australia expedition, under the ctHnmand of John 
McDouall Stuart, has achieved a measure of success in exploridg the 
unknown districts of this country. With his companions and thirteen 
hones, Mr. Stnart loft South Australia, lat. 29° 35', in March, 18G0, 
with the intent of crossing the continent, from coast to coast. As he 

Cceeded toward theHitaior,insteadof meeting with an arid desert, 
found a well-watered country, cut np by numerous rivers and 
ereeks, and covered with an abundance of grass and aemb. By the 
middle of June tbe party were in the gec^raphical centre of the 
laUnd-Continent. Beyond this they began to encounter difficulties. 
The soU became sandy, water was scarce, and, instead of fdlowing a 
HOrtb-trest course, they were obYigedtoX.oriiwntvewWi.^o the east, in 
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tlie direction of the Gulf of Carpentaria. At last they arrived in 
aght of a chain of moantains which appeared to be composed of 
igneous rocks, giving evidence of the existence of mineral wealth. 
Here they met a large party of natives, who resisted all attempts at a 
parley, and greeted the hapless explorers with showers of boomerangs. 
They were compelled to return, and reached their starting point in 
September, having travelled two thousand three hundred miles in six 
months and two days. Their furthest point was two hundred and 
fifty miles south-west of the Gulf cf Carpentaria, in the extreme north. 
Had they therefore been allowed to proceed a few days longer, they 
would have reached the northern coast of Australia, and have fully 
accomplished their object. 

Admiral Hope, of the British Navy, has succeeded in ascending the 
great river of China, Yang-tse, to a distance of five hundred and 
seventy nautical miles from its mouth, without any accident ; and it 
was stated that it was navigable for a hundred and fifty-seven miles 
further up, making in all seven hundred and twenty-seven nautical, 
or about eight hundred and forty-two statute, miles from the sea. 
The Yang-tse, therefore, although it be, in point of navigation, neither 
the Mississippi nor the 8t. Lawrence, far excels the Ganges, the Rhine, 
and the Danube; — is, indeed, the finest navigable river in the Old 
World. 

A party of French officers have succeeded, during the year, in 
crossing the Great Sahara Desert, and visiting the sources of the 
rivers Gambia and Senegal. 

A Dutch party has lately made a partial exploration of New 
Guinea. On the western coast they found a group of six islands, the 
largest of which, Salo Adi, is twenty-five miles long, and five broad. 
They entered the groat Papuan island, near the spot where the river 
E^arufa empties into the sea. This stream rises in the mountain range 
nearest the coast, fiows through alluvial soil covered with jungle, and 
discharges its waters by five mouths. The portion of the is&nd vis- 
ited is described as a level plain, from which rises, towards the north- 
east of the Karufa mouth, a chain of mountains two thousand feet 
high. To the west is a second range of limestone hills, through a 
biSak in which a sharp and lofty peak was discovered, having the 
appearance of a volcana A dark green forest overspreads the whole 
resion. 

Mr. David Forbes, a Scotch geologist, has been engaged for some 
years in a geological exploration of Bolivia and Southern Peru. He 
states that the remarkable saline plains of that portion of South 
America extend through the rainless rejvions for a distance of five 
hundred and fifty miles, yielding prodigious quantities of nitrate of 
soda, and considerable deposits of borate of lime. One hundred thou- 
sand square miles of the great chain of the Cordilleras are now known 
to consist of Silurian rocks, and to contain fossils to a height of twenty 
thousand feet. 

Natural Geographical Changes. — Attention has recently been 
drawn to certain important geo^aphical changes which arc in the 
process of accomplisnment in Western Asia. The Sea of Azof, the 
outlet of the commerce of the Don, is rapidly becoming a vast and 
impenetrable marsh. Between two measurements^ thirty-two ^«ac^ 
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■put. it! (Ii^th has diminiihi^I cleron feet; ftod the prediction rf 
Stntbo mnvvoit bo ai'^-iimnlialiui), tbil mme lime botti the 6eaof A^of 
Kid llw Bli-k Sp3 will (xwoinn a wa-le tract of in terming led lakM 
•nd moraasea. The lar^sl river of Central Asia, the Oxm, accord- 
ing to tiie unaaimous tMtimany of aneient authors, i-olled its waten 
^10 tbo Cw^an 6c3, In mwloxii timvs it has emptiiMl ioto the S«t 
af Aral. But it toena to be i^xrat to resume ita ancient channel ta 
the CiupiBn, — no crent nhich wcntid revolutioniie tbo conditions of 
uoounorcn hctwoen Europe aud Alio. The Oxus would then recorcir 
ita retioiTD u a great liigliwaj of nations. The EuphratcB Bt:w> il 
leavin|i ila autient l>od from a point above Killah, and taking a mire 
veUerly conrae. Tear by year the nrn ^innel receives a Ui^ 

Cportiftn of its waMr* ; the atreim that aAteres to the old channul 
lUn.'ad)' uesBed to pnxluco tbu iDundatioDB which, Itk^ those ot'tlia 
Kilu, can atone fvTtilizo ita borders; the conntir adjacent M the 
ruinn of lUbylon bejiins to wear the a9|>cet at hopeleu aridity; and 
tbn ancient capital of Somiramis and Nebochaduezzar will soon make 
tho centre of a dc*crt. Nur does the river promise to fertilize a ncir 
district, but loses ilaelf in the innumerable lakes and manfaea wldcli 
extend to the Peruan Gulf. 

OPEN1SQ OF A TOUn AT TQEBES. 

The London Liltrary GaxeUa publishea a description of the recent 
opening of a tomb in the vieioity of Thebes, B^pt, by a party of 
EnjriiA pentlemcn cn^tifjcid in explorations, whii-Ti possesses some pc- 
cuhar fciiturcj uf novelty and inlercjt. The prcljminury part of tlio 
description is taken up witli an actount of the locality anil rasthods 
of exploration dUowcd ; the disapptHntment exparienced in finifiog 
thM noariy all tbo tonabs, laid open by tedions and expennTe cxcats- 
tioQ in the ude of a valley, had been previon^ opened and ransacked, 
and the &aitl discovery of » tomb which had escaped preriotu visita- 
tion. Sabaeqneat «Tenta, howerer, riiowed that eren thia lamb had 
not remained in poate»ion of its ormimd occupants, bat had been 
takem poasasuon a* by an Egyptian of ruik, beloi^ing to lome mnch 
later aynaity, whn waa new ut turn diitarbed by Ue present ex- 
pldters. 

The entrance to the tomb, which waa w^led np with stonei laid 
is cement, harina been broken into, a rock-ont hidl and winding tnn- 
nel were revealed. The laat deseended to a depth of twenty feet into 
the heart of the km^ ita lidea at the tenninatkni being [Mreed with 
doorwayi leadinc to obambera. At this point we take up the nam- 
taooMdettuledbyoneoftlieexploren: — 

BMnnmng with the ehamhep opening to the north, I dhafl dea^ate 
itaaBQ.l,diitingwihi^ the other* aa Nos. S, S, and 4, in tberotn- 
tion of eait, amitb, and WMt. 

No. 1, beimj not quite ten feet long, and five feet rx inches ia 
breadth, waa fi^Je more than large enon^ to acconmodatA its c«n- 
Side fay ride oat the floor, aud ainiest in contact, there was a 
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of the fbnner a wreath of leaves was twined, and above the feet 
there rested the tiny bodies of two very young children, covered only 
by a few folds of simple bandages, the outer rolls of which encircled 
them together. The latter also boro a similar but a heavier burden, 
the mummy of a full-grown man carefully swathed, the exterior cloth 
being painted to represent the lineaments of the face, the hands, and 
the feet, with a line of hieroglyphics from the neck down the fimt to 
the extremities. 

The box, which was merely the simplest form of a deal coffin, co&« 
tained an undecorated mummy; and the large case, its neighbor, 
enclosed two, one the body of a man, the other o£ a young gurl, accom- 
panied by two bracelets of bronze or copper, two coarse anklets of 
iron, and an ear-ring of something very uke the same metal, whited 
or ^vered. 

The prominent feature connected with this burial was the slight 
d^ree of trouble that had been expended to prepare the mummy- 
case for its later occupants. It had undoubtedly been constructed 
for a very different tenant—- for a tenant of much eariier time, and 
probably had held the remains of one of the first owners of this tomb ; 
bat whether it had been thus procured on the spot where it was 
again employed, or not, the metnod of appropriation had been very 
summary. For the lid, which showed marks of having once been 
vicdently wrenched off, was only laid loosely on, the fractured slips 
or tongues of wood which had originally secured it not having been 
restored to efficiency, while they were in some cases completely 
broken away. Nor could this be explained by assuming, with refer- 
ence to the presence of two bodies, that the coffin had first been de- 
posited with one, and subsequently, as a manifestation, even in death, 
of earthly affection, opened to receive the other, that of the young 
l^rl, which was uppermost ; for, besides the evidence of rough usage, 
it was plain that the case was made having reference to a mummy of 
different dimensions from either of those within it, and intended to be 
differently disposed. The corroborative analogy of other facts ob- 
served in the tomb likewise went to prove that here was an instance 
of appropriation mwe remarkable than those occasionally met with, 
from its improvised and certainly undisguised character. 

Chamber No. 2 was closed by a wooden door, and contained one 
laise oc^in, of the plain, uninteresting type, constructed with square 
pilGurs at the comers, one loi^ panel in either side, and a semi-eircu- 
lar top.^ In thu instance, a nieratic inscription on the end was a 
distinguishinff peculiarity. 

Chsunb^r No. 3, being ten feet four inches by nine feet seven 
inches, afforded ample space for the three simihir mommy caMS which 
were stored in it. 

In chamber No. 4 stood a massive sarcophagus, of the dark granite 
of Assouan, quite unpolished, and chiselled no mcnre than was neces- 
sary to bring it into shape. Immediately in front of it, and protrud- 
ing into the shaft, lay some of the appliances which had aoubtless 
been used to move the cumbrous mass ; and the presence of the old 
workers was singularly recalled, even here in the depths of the grave, 
by rollers and planks, which they had lefl on the spot where their 
tteehanical ingenuity had employed them. The planks, too^ were 
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awKbcT proaToT the reckten disregard iritb which tlie older oac^' ^ 

E[ta U of tho tomb had be«n treatni ; for they were the ^ei of 1 
roki-n niiimiDV'-casos. covered with liiurtgljrphic groups in the styla 
«hk-h I have ml^t wiih oo coffiiu of the period of the eigfateouth, 
niiu'lH^Dtli, and olhf r dj'uoEtics of the revived tmpirc. 
K LikvwiMi nt the door of this vault, but in the ahatt rather than 
^^thio il, Iny a tall, Lylindncal jar, inscribed near the nevk vritli a | 
^Lghort line of hicraui', and ne^y filltU with the fruit of the Uom 
HmIhi. Sevvral more outs of this tree were also strewed about, and 
Bskey w«re viry frequent aceompaniments of the Egyptian dead. 
W/ At tho huad of the Kareopbagus four curious objects were carefulljr 
I'tBtpoowd: a li^rc about sixtimn iaches long, internally formed ca 
Tiwdii and liucn. and swathed in imitation M a bull, like tboce frooi 
Uemphiii; a mummied ibis; a spirited copy of a small hawk on a 
podcHal. rather di^fayed, but apparently constructed of folds of 
Iiiien cloth ipimmed ic^t'ther, and an oblate ball of tntnmea from 
tlirt'e lo four iui-hes in diameter. The first was evidently deigned 
to represent, or had rcffrenfC to, Apis, or perhaps rather to Muevii, 
whose worship was t^lebraled at the neighboring Hermontbes (£r- 
mi.'Dl). The ibia was tho emHcm of Thoth, the hawk of Horns — 
both of them deities whose attributes were of striking import to the 
departed spirit. Ami in the ball of bitumen was imbcddiKl a cdlcd , 
make, likewise a symbol of marked significance in connection with the . 
future. I 

The inner end of ehamber No. 4 communicated with another, No. 
6, whirh contained one more pillared mummy case, with a festoon of 
cmmbting evergreens resting upon it. At the &rthest cra'ner of thb 
vault was the entrance to yet another, on a slightly lower level, and 
Beariy filled wilh stone chips and rubbish, among which were no 
traces of sepulchral rcmwas. This was the limit of the subterra- 
nean gallery, whose extreme length from the end of this chamber, 
througn Nos. i and 4, acroa the shaft, and on to the end of No. 2, 
was fitty-six feet. The he^ht of the vaults was within two or three 
inches of five feet, and tJieir roofs were encrusted wilb dependent 
crystals of B^t. 

Such were the deep recewes of the tomb, such the method in which 
die dead had been left to thw rest, as every object prob^ly re- 
nuned in precisely the position it hiad occupied when the fnneral 
rites were performed over the last who had "gone down into this pit.* 
For had its gloomy silence been ever broken by explorers during any 
of the rabeequent centuries through whose long course treasure-seck- 
im kM more or less vigorously flourished, it would not be conceiva- 
a sbonld stand intact, and partictdarly that 



an imposing receptacle like the sarcophagus, so well emulated t 
exdte the hopes of cninditv, should be permitted to retain, unat- 
tempted, the mystery of its interiOT. But the time had come when 
those who had reposed so long were to be disturbed in torn, althonsfa 
there were no successors lo be established, as they had been, in the 
places of which the occupants were to be dispossessed. The tunnel 
above and the vaulu beneath were fnlly lii^ted np, the grim cocri- 
don resounded with the song of a selected biMid ttf brawny felUbeen 
M they pulled at the hciMing rapes, and the otd beim% eraotad onr 
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the sluift, once more bore the unanticipated weight of the coffins 
which they had helped to lower to a home that might ahnost have 
been deemed as permanent as the duration of time itself. 

The size and weight of the granite sarcophagus would have ren- 
dered it extremely difficult of removal from its site, had that been 
dejsirable or necessary ; but every purpose was answered by subjecting 
it to examination where it stood. The solid cover, freed from the 
cement with which the jdnt was seamed, was easily raised from the 
bed, on which it simply rested, without any of the contrivances for 
listening it down that sometimes are seen to have formed part of 
similar relics. And then the subject of all this care was dbclosed, 
surrounded by yet another precaution for its security. Under, above 
and around the mummy, the whole sarcophagus was filled with bitu- 
men, which had been poured in hot, forming a compact mass, adher- 
ing at all points with such tenacity as to require the most patient 
labor for its liberation from the body. 

At length, however, the object was safely attained, and subse- 
quently, in the upper air, the crude encrustation of bitumen peeled 
readily away from the outer wrappings of the mumm;^. 

At a very early stage of the process the bright gutter of the leaf 
of a golden chaplet aroused to the wildest pitch the extravagant spec- 
ulations which the fellaheen always entertain with r^ard to the prob- 
able contents of tombs of considerable extent. The presence of 
treasure was whispered about, and, as many of the people in the 
neighboring villages had been looking forward with great interest and 
absurd anticipations for the final result of this particular excavation, 
a marvellous report, magnifying as it spread, found willing ears, and 
in an incredibly short time pervaded the whole district for miles on 
either side. The story is now, probably, a fixed tradition, and it might 
be attempted in vain to shake the established belief that I procured a 
profu^ amount of gold and jewels of dazzling value. 

And this was what gave origin and color to the fable. The head 
of the mummy was cased by a ffilt mask, outside of which, around 
the temples, a circlet reposed. It consisted of a ring of copper thickly 

flit, the diameter of whose metal was nearly half an inch, and twelve 
ay leaves, in thin gold, were attached to it by their pliant stalks. 
■ In this manner the head of the mummy was adorned, and the outer 
cloth covering of the rest of the body was painted in colors, designed 
in a diagonal pattern. 

Beneath this outer cloth were a great number of folds explain (un- 
painted) cloth, which were so saturated with bitumen and pungent 
sums as to form one concrete and almost homogeneous mass with the 
body which thev encased. Imbedded among them it was difficult to 
detect a small thin plate of gold in the shape of a winged scarabseus, 
and several pieces of vitreous composition, portions Ki£ emblems which 
had bepn studded in the bitumen after a well-known fashion, better 
illustrated in the case of another mummy to which I shall subsequently 
allude. From the usual position on the left side, a fine if not large 
r^ of hieratic papyrus was recovered, without, fortunately, su^Eering 
any injury. I could not venture to attempt opening it here, as the 
application of the necessary aids by ingenious hands will be requisite ; 
but one corner gives evidence ci its TOing illustrated in colors, while 
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th« &mr6 discloaecl is of a cbnrocter, I ibar, to indiL'ate that Ihe A 
ment II siinpl}' of the usual clasB, a copy of some porlionof tlio ri 

Tho bcaivr of the eenA\ was a man of maturo yitars, with fcatoi 
BtroQgly marked at far afl the ccreiaents peroiittctl their chttractcrii 

lies to be diBcerned. "" " ' '' '' '' -.-... .i- .1 . ■ ..... 

;en gilt with iliick g 
aralely, but only by a single bandagi 
^dcs, with the hands resting under the thigh 

All the other mummiea m the pillared casea vera lud in the 
iitlimds, and the upper portions ofseverEd of them were likewise gilu 
With one, also, there waa another hieratic papyrus, but of inferior 
(uiteriol, exouution, and size. Another was decorated with a pit 
mask ; and another, being a handsome apecinion of the stylo of oni»- 
menting externally vith email objects, m the manner which to soma 
extent prcviuled on all, I propose to remove untouched. In thii 
instance the compact bitiuninixod cloth began to occur beneath not 
more than two onler layers of the ordinary linen, and here, on the 
block ground, the figures irero inlmd. First there was a blue-winged 
scarabasus on the throat; then a small winged globe of thin gold; 
lower still, on the brcant, another latter agathodaemon, with more 
distended wings, also in gold ; and beneath, another thin plate of the 
some metal, rcprcscotio^ Anubia bending over the deceased. Of 
the spot of the ventral incision, on the left aide, were the four gei 
of Amenti, composed of what might bo termed a mosaic of var' "* 
pieces of vitreous composition; and two crowned hawks gl' 
of the some material, were imbedded one on each shoulder. 

The hii^tory of the sepulchre whose details I have thus atlempi 
to describe, may, with uo great difliculty, be Buiiniscd. Most ot I 
painted tombs in its vicinity, in the same hill, date from the 0IJ1 
dynasties of the revived empu-e, and there is every reason to beli«i 
that it also had been excavated and used at a period quite as carl] 
Indeed, the lomb immediately adjoining, whose door 1 dlsuovei 
first iu the same area, which must, to all appearance, have boon 
with equal reference to both, was sealed with the cartouclt of / 
noph in., of the eighteenth dynasty, and. in all reasonable pro! 
iCy, this indicator of age may be fairly held as of common appUu 
to the two. Nor would this conclusion bo otherwise than counl 
nanccd by the style of mummiScation and decoration of tho riQi 
bodies and coffins found in the built-up chambers above, aad in 
No. 1 below. 

Whether the original occupants were allowed to sleep on in 
until the time of the last appropriation, or whether (heir rij 
property had been ocesdonalty infringed in the interval, or 
selves, and others also, in turn, displaced, according (■> a not II 

S-aetice for adding to the priestly revenues, can only be conjcciL 
at twelve or pcrliagis thirteen hundred years must have eLt[ 
before possession was so rudely taken, and tho forcible and final ' 
|^_ vation accomplished which left the pbco in the condition in wl 
^^L ibuni>it. Then, probably a century or so before our era, a complote 

_ .... . . 
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I and radical change was cnecled. Tho older d 

1 liarc seen, spoiled and ejecteil, and their home usurped amid oi 

^ Itutce* vhicli cannot but excite sorprite. 
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The fttyle of mummification, and other accessories of borial, all 
indicate the age of the later deposit as that of the close of the Ptole- 
maic rule. As regards the connection between the persons who in 
this tomb were so closely associated in death, there is no difficulty in 
•apposing the occupants of the sarcophagus and of the five pillared 
cases to hate been related by family ties ; but between the former 
and the man, for instance, who had no more handsome coffin than 
the plain box like a work-house shell, there appears a broad line of 
separation ; nor does it seem that their juxtapo»tion can be easily 
accounted for, except by some such supposition as the dependence of 
the one upon the other, or upon some former member of his house. 
That the chief of the group m the granite sarcophagus was the last 
deposited is highly probable. The planks and roUers, even a chip 
of coarse pottery, holding the residue of the cement which had been 
used to fasten down the lid, all left lyinff upon the spot, would almost 
indicate that no future preparations bad oeen made tor another body ; 
otherwise, these would, in all likelihood, have been removed. Hav- 
ing witnessed vicissitudes like these, changes still more uncontem- 
plated by the old designers await this sepulchre. For full three 
thousand years it has been dedicated to the departed. It will now 
begin a new episode as a dwelling for the living. Two days had not 
elapsed from its opening, when its possession was sought for by the 
Arabs, and operations commenced for converting it into a habitation. 
In its chambers, hereafter, degraded generations shall be bom and 
die content with a shelter almost among the bones of, it may be, far 
distant ancestors. 

THE LAND OF BASHAN. 

At a recent meeting of the Royal Asiatic Society, the secretary 
read a paper communicated by Cyril C. Graham, Esq., which accom- 
panied a number of ancient inscriptions, in an undeciphered alphabet, 
which he had found in the sreat desert land, left olank upon our 
maps, east of the Hauran, which was known to the Hebrews as the 
I^and of Bashan. Mr. Graham, being in Damascus last year, had 
been animated with a desire to penetrate to the East by the sight of 
the mountains visible in the distance from the high ground about the 
city. Those mountains were known to lead to the extensive rocky 
re^on called £1-Safah, near which the Arabs had reported there were 
to DC seen many ruins of ancient cities, — a region similar in its fea- 
tures to the £1-Lejah, in the Hauran. He set out upon the expedi- 
tion in the month of Sejptember ; and was lucky enough to make an 
asroement with the Ghias tribe o£ Arabs in the most eastern part 
of the Hauran (the limit of European exploration in that quarter), 
to accompany him to the regions he wished to visit. Soon after the 
party had quitted the Hauran, they entered upon a plain covered 
with basaltic rocks, lying loose on the ground, but so closely packed 
that it was with the utmost difficulty the camels could pick their way. 
This stony tract, which extends fixun east to west a distance of five 
days' journey, and .fnHn north to south two davs*, is called by the 
Arabs, El-kliarrah. Within it is the district called Es-Safah, a vol- 
cwuc region, which he describes by conceiving a quantity of molten 
matter confined in a vessel, stirred up by a powerful agent, and then 
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allowed to cool soddrnlr. It reaemliles (he district El-Lejah in ths 
HauTon. Tfao direction of the Safah is nt-arlj norili and malk 
Tbcro is not a aiiiglo tree on its enrfaci? ; but n chain of hills of fortj 
milc^ in Icn^h nius tlirougli it, Dcarlv in the lonie direction, varying 
slielitly lo ihe north-tr<!st. Mr. Grnham did not venture to orosj 
tiua ■• vokanic bland," but he toaaCedit toirards the south, and passed 
it on that side to the western plain, to seek for the ruined citiee <^ 
which ho Lad heard. Soon after, his attention was attracted by a 
larcc stone, having an inscription upon it, in an unknown character, 
whivh he carefully copied, uo began then to imagine that the stoneB 
be liad found had been set up to mark the distance from Eome impor- 
tant town; that, in iact, they vere mile-stones. While reflecting 
upon this fact, he came suddenly upon a ruined town, built of white 
•tone, of a kind of which no specimens whatever were seen by him on 
the plain, the whole of which consisted of a dark-colored lava. Four 
Bimiiar towns exist around the Safah, but in none could he find any 
inscriptions, though many carious and rudo Bculptures were lying 
about. From this place Mr. G-raham continued to proceed a few 
dap' journey further westward ; and in several places be found small 
areas of three hundred or four linndrcd yards in circumference, in 
tvhich almost every stone hod upon it the rude representation of 
camels, gaxclles, apca, horses, horsemen, etc., always accompanied by 
inscriptions. Of these about twenty were laid upon the society'! 
tabic. Many of them were from a wadi called £I-Nemarch, south- 
cast of the Safah, where there were many thousands of inscribed 
Blitiiop. Others were taken from another icadi fuWher to the east, 
called Warrao. It was on this spot that a ungular relic of red stone, 
or of a very compact kind of pottery, was found. The relic ia a sort 
of baton, of about eighteen inches in length, and perfectly smooth. 
The inscriptions copied were in a very small proportion to the great 
numbers scattered aoout ; but the fear of the Araos of tlwr enemies, 
the Anezi, who were in the neighborhood, and ilie want of water, 
prevented a longer stay in the place- The Arabs bad no traditions re- 
garding these inaeriptionsr or the people who had executed them, bat 
they agreed that all the inhabitants had been driven away by Tamei^ 
lane 1 The inscriptions are in a rude character, which has anah^es 
with the oldest Greek and Phienician alphabets ; and it is not impoea- 
ble that they may have been old enough for a time when the two 
alphabets were nearer to the one original than we find in any other 
case. No serious attempt has yet oecn made to read them ; but 
should they be either in Greek or Hebrew, no great difficulty is appre- 
hended in doing it. Sune read from right to left, and others fruu 
left to right. They are, unfortunately, very shca^ 



The following is a description of the openii^ of a subterranean 
toinb of the date of the Etruscans, recently discovered near the site 
of the ancient Vulsino, and about five miks from the present town 
of Bolscna: — 

About eleven metres from the surface was the gateway, formed 
cf basalt stone, but so displaced as to show that in very remote timei 
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0Qme one had entered it. The tomb measured about four metres 
•quarc, and was about two and one-half metres hi^h. On the left 
was found a colossal urn of basalt, the enormous lid of which, on 
the point corresponding to the face of the dead, had a large opening 
closed with a stone of similar character. The disarrangement of the 
bones shows that the objecto of value had been already abstracted. 
Facing this, and within a small cell, an urn was found, about a metre 
in length, full of burnt bones. The lid, however, had been re- 
moved. Many bronze vases, upset and scattered about the tomb, loil 
no doubt of the noble rank of the pei*son to whom they belonged. 
These consisted of two large vases, of a singular egg-form, cut in the 
middle with a fluted pedestal, and * listelli,' and * ovoli,' of an elegant 
style. They rest on a square base, and have fluted handles, which 
are attached in one of them to four bearded human heads ; and in the 
other only one handle was found, with female figures, with long hair 
descending behind the ears. The ornaments are of the most minute 
description, in imitation of pearls. There were found also two large 
vases of the kind called secchie. One of them had handles on one 
side, with the head of Hercules covered with the skin of a lion, whose 
mane adorned the cheeks, and whoso paws were united beneath the 
chin. On the side whence issued the water there is also a Baccha- 
nalian masque, with the front- adorned with ivy-leaves. The beard 
served as a spout, and beneath this was a bearded man's head. Three 
jugs described as * masitemi,' with saucers beneath them, ornamented 
with a fluted handle, and fashioned at the juncture after the manner 
of shells; — two small ^secchie,' the handles of which have on one 
side the head of a wolf, the lower lip of which served to pour out the 
Kqnid, and on the other the head of Silenus; two strainers for 
liquids ; six small vases with handles ; a small mystic glass, which, on 
the concave side, has two figures, and preserves the prunitive gilding, 
—and other vases reduced to fragments by the first excavator. On 
each there is an Etruscan inscription. The objects just described are 
in a remarkable state of preservation, both as regards the exterior 
and the interior." — London Athenmum, 

THE MAUSOLEITM. 

An important collection of architectural and sculptural remains, 
excavated by Mr. Neuton (English consul at Mitylene) on the site 
of the Mausoleum, have been added during the last year to the Brit- 
ish Museum. This monument, of which the site was first positively 
identified by Mr. Neuton, was erected by Artemisia, Queen of Caria 
to her deceased husband, Mausolus, about B. C. 350. It was esteemed 
by the ancients one of the seven wonders of the world, and is recorded 
to have been embellished by the sculptural skill of Scopas, Timo- 
theus, Bryaxis, L^ochares, and Pythis. 

The remains of the Mausoleum thus far discovered and brought to 
England consist of — 

Five marble fragments, forming, when united, the principal portion 
of a colossal horse, supposed to have belonged to the Quadiiga, scnlp- 
tnred by Fythis, on the summit of the pyramid surmounting the build- 
ing. On the head of the horse remain, though «K»Q&^^&a&\&saiQ&»^^> 
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the bronEO hond-sl.all and brirlle, whii;h 
esamples discovorud in nioderu times of 
bitiially employed by the ancients. 

The bod; of a horse, rearing, and ridden hj a figure in Aaotic 
costume, ot'-vrbiiih tha upper part ts lost. 

A colossal male t^tatue, dnipud and erect, discovered in nnmsroiv 
tJagmenta, wbieh, barinsf been now rqoiiwd, present, with the excep- 
tion of the arms, a nearly complete iipure. The head exhibits a por- 
trait coojeetured, with some probabEity, to bu that of Maiuoliu. 

A colossal female figure, aba draped and erect, nitbont the hetd, 
hands, and loft ftot, but otheririso in liur 'preservation, though, Iik« 
the preceding', diaeoverod in fragments. 

A coltiasal female Torso, draped and Beat«d, mnch mutilated both 
in the extremities and nurfaco. 

A sUinding lion, of which the legs only ore wanting, in fine pro»- 
ervaLioQ, and exkibilin^ the rcmulna of jpuuit inside the moulh. 

FortioDs of at least seven other similar lions, more or Ili5» mnlt- _ 
lated, the fore-parts of some of them having been in the J^Gildle A 
removed and built into the walls of the castle at Budruin, from wl 
they have now been obfcuned by the i>eiTnissIon ol' the Porto, 

Four slabs, and several fr^igments of slabs, from a frieio of lh« 
buikUog, rcprasenling in high relief an .Ajnazonomachia. Thejr 
form part or the Kime aeries astbe slabs remm'od in 1840 from tM 
walls of the castle, and presented by Iiord Stratford do RsdclilTe to 
the Briliih Museum; they are, however, generally in better [ 
vatjou than those sBbs. 

The wholo of these sculptures are osecuted in a style 
only to that of Phidias, and form the most valuable represent^] 
jet discovered of the Greek school of the fourth century U. C. 

The architectural remains of the Mausoleum, whiL-h accompanied 
the sculptures, include part of an architrave, a uapitil, base, aim part 
of the shaft of a column, all of the Ionic order, and on a large scale. 

Together with these is an extensive collection of marble fragmenti| 
architeetural and sculptural, evidently from the same great moni ' 
ment, but of which the couucctiug links are still undiscovered. 

ISTEEESTINO EGYPTIAN AECR^O LOGICAL DISCOVSKT. 

The following account of an lutercstina discovery of alhwntMitof 
one of the " Orations of llyporides," by Mr. Harris, the wdt-knowi 
Oriental ai:holar, id derived Irom the London Athenaum : — 

In the winter of 1847 Mr. Harris was sitting in his boat, i 
shade of the well-known sycamore, on the western bank of tha NUk 
at Thebes, ready to start for Nubia, when an Arab brou;;ht lutn i 
fragment of a papyrus roll, which he ventured to open sulKrieutly tf 
ascertain that it was written in the Greek language, and which b' 
bou;;ht before pro:^eeding further on his journey. Upon his rutit~ 
to Alexandria, where circiuustaneus were more favorabla to th *" 

cult operadon of unrolling a fragile papyrus, ha discovered i 

posseswd a fragment of the oration of Hypcrides a^nst Donoi^ 
tbenes, in the matter of Ilarpalus, aud also a very ■mall A'agaantflf 
AnoUtsr oration, the whole written in extremely legible u' 
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aii4 of 9 ftntu or fashion wfaick those learned in Greek MSS. c^i* 
fddep to 1?e pf the time of the Ptolemies. With these iatereidpg 
fragments of prektions of an orator so colebratod as Ilyperides, ok' 
whtsse works notMng is extant bat a few quot3Uion8 in other Greek 
^^tcrs, he embaiiced ^ Easl«id. Vpon hh arrival hero he sub- 
Doitted the predous relies to the inspection of the Councii and mem- 
bers of the Koyal Saeiety of Literature, who were unanimous in their 
judgment as to the importance and genuineness of the MS. ; and Mr. 
Harrb immediately set to work, and wi^ his own hand made a litho- 
graphic fae-sinde of eaeh piece. Of ihla perlbrmancc a few copies 
wercprinted and distributed among the sav€Ufi8 of Europe, — and 
Mr. uorris returned to Alexandria, whence he has made more than 
one journey to Thebes in the hope of discovering some other portion 
of tlie volume, of which he already had a part. In the same year 
(1847) another English gentleman, Mr. Joseph Arden, of London, 
bought at Thebes a papyrus, which he likewise brought to England. 
Liduced by the success of Mr. Harris, Mr. Ardcn submitted his roll 
to the skiltul and experienced hands of Mr. Hogarth ; and upon the 
completion of the operation of unrolling, the Mb. was discovered to 
be the terminating portion of the very same volume of which Mr. 
Hanj|s had bought a fragment of the former part in the very same 
year, and probably of the very same Arabs. No doubt now existed 
that the volume, when entire, consisted of a collection of, or a selec- 
tion from, the orations of the celebrated Atlienian orator, Hypcrides. 
The portion of the volume which has fallen into the possession of 
Mr. Arden contains " fifteen continuous columns of the ' Oration for 
Lycophroa,* to which work three of Mr. Harris's fragments apper- 
tained ; and likewise the * Oration for Euxcnippus, which is quite 
complete and in beautiful preservation." Whether, as Mr. Babing- 
ton observes in his preface to the work, " any more scraps of the 
* Oration for Lycophron * or of the * Oration against Demosthenes ' 
remain to be discovered, either in Thebes or elsewhere, may be 
doubtful, but is certainly worth the inquiry of learned travellers." 
The condition, however, of the fragments obtained by Mr. Harris but 
too significantly indicate the hopelessness of success. The scroll had 
evidently been more frequently rolled and unrolled in that particu- 
lar part, namely, the speech of Hyperidcs in a matter of such peculiar 
interest as that involving the honor of the most celebrated orator 
of antiquity ; it had been more read and had been more thumbed 
by ancient fingers than any other speech in the whole volume ; and 
hence the terrible gap between Mr. Harris's and Mr. Arden's por- 
tions. Those who are acquainted with the brittle, friable nature of 
a roll of papyrus in the dry climate of Thebes, after being buried 
two thousand years or more and then coming first into the hands of a 
ruthless Arab, who, perhaps, had rudely snatched it out of the sarcop- 
hagus of the mummied scnbe, will well understand how dilapidations 
occur. It frequently happens that a single roll, or possibly an entire 
box, of such fragile treasures is found m the tomb of some ancient 
philologist or man of learning, and that the possession is immedi- 
ately disputed by the company of Arabs who may have embarked on 
the venture. To settle the dispute, when there is not a scroll for 
each member of the company, an equitable division is made by divid- 
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ing a pspjTaa and distributing the portions. Thos, in tlus Toloine ti 
Hypendc?, it geonu that it had faUen into two pieces at the -' — ' 
where it had most usually been opened, and nherc, alasl it t 

have been most deairablo to hare kept it whole: and that the an 

fra^ents have been lost amid the duet and rubbish of the excaTatio^fl 
nliite the two extremities hare been mode disliod properties, whiclFV 
have been sold, aa we hare seen, to leparate collectors. So, at " 
events, such matters arc managed at Thebes. 

Mr. IlaiTis mentions fragments of the " Disd," which he bad p 
chased of some of the Arab disturbers of the dead in the sacred cci 
of Middle Bgypt, most probably Saccara. 




7 



OBITUARY 

OF PERSONS EMIKKNT IK SCISNGB. 18U. 
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Qeographical changes, 395 

" reseurches, recent, 392 

Geological summary, 305 

Geology, recent progress of, 250 

" vs. sugar-refining, 309 

Glacier, greatest in the world, 306 

Glaciers, curious illustration of the 

moYcmcnts of, 306 

** of Spitzbergen, 306 

Glass, fixing photographic pictures 

on, 146 

Gloire, frigate, description of, 69, 70 
Glue, substitute for, 59 

Gneiss, formation of, from conglom- 
erates, 276 
Gold, natural dissemination of, 312 
Gonimetroscopc, the, 131 
Granite, aqueous origin of, 305 
Great Britain, mineral produce of, 308 
Guano, 234, 235 
Guinea, New, exploration of, 395 
Guns, Armstrong and Whitworth's, 

ineflBcicncy of, 84 

Gun cotton, new applications, 55 

*♦ lock, Patterson's improved, 91 

Gunnery, int^^resting experiments in. 81 
" Kodman's '* "93 

Gunpowder, application of electric- 
ity to the explosion 
of, 114 

Doremus' compressed, 97 
interesting experi- 
ments with, 96 
white, 210 
Gunny bags, what are? 311 
Gutta pcrcha, substitute for, 313 
" »* use of, for artificial 

hoofs for horses, 62 

Hail and mist, production of, 156 

Hair, chan^^CB of color in, 359 

Hallucinations, causes of, 343 

Heat, animal, origin of, 214 

couduclioa of, by gases, 159 

conversion into mechanical 

force, 213 

elTects of long-continued, 271 

equivalent of, 212 

lightning, what is ? 103 

lunar, 158 

of the sun, 213 

sun's, possible age of, 150 

Heather, a native of the United 

States, 312 

Henry, Professor, on atmospheric 

electricity, 99 

Horn, malleable, manufacture of, 61 
Horses, artificial hoofs ibr, 62 

** runaway, new check for, 61 
Horticulture, iron as a tonic in, 316 

Human race, future of, 299 

** " inferior types of, 303 

Hydraulic power, 168 

H Vdrosrcn, action of, on metallic so- 
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Hyperides, curious discovery of an 
oration of, 404 
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»< ground, formation of, 154 

** caves, natural, 155 

Impressions on sand, new mode of 
preserving, 56 

ladJM-nbber raniab, 45 
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rust, 
use of electricity in 
refining, 
as a tonic in horticulture, 
cast, resistance of, to pressure, 160 
changes in the structure of, 33, 41 
Iron-clad ships, Dahlgren on, 70 

Iron, cold and hot-rolled, compara- 
tive strength of, 44 
effects of vibration on the struc- 
ture of, 33, 41, 42 
fastening into stone, 177 
improvements in the manufac- 
ture of, 176 
in building, rules for the use of, 45 
plates, resistance of to projec- 
tiles, 7, 81 
wrought, durability of, 33 

Jupiter, observations on the light of, 383 
Jute, what is ? 311 

Keroselene. 197 

Kerosene oil, non-ezplosiveness of, 208 

Labor, influence of on respiration 
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Language, evidence of in relation to 

the antiquity of man, 
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Leuthor, utilization of. 
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Light, Bunsen's new investigations 
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electric, new fhcts concern- 
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experiments on the magnetic 

action of, 
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ployment of; 
Limestones, productioinC of the crys 

tallinc. 
Lint, substitute for in military sur 
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Liquid difitision. 

Liquids, cohesion figures of, 
" gyratory movements of, 
*( solidification of, 
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Lithium, distribution of, 
Locomotives, on coramou roadR, 

*< wood and cool bum- 

in^;, economy of, 
Lunar radiations, 

Machines, clpctro-motivc, 
Madder, artificial production of the 

color of, 
Ma^rnetic currents, new theory of, 
*^ diHturbances, 
'* phouomoun, curious, 
Ma'^ncts, most advantag^eous form 

of, 
Muluria, causes and prevention of, 

23c»,240 

Mammuliu, cerebral classification of. 140 

•' of North America, 32;i 

Mau,anliquity proved from Inng^uag^c, 21)7 

♦* " the remains of, 25U 
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coexisti'uco of, with extinct 
animals, 
•» fossil, 
" lovvost race of, 
Man^uiiosc, now compounds of, 
Marmots, winter Bleep of. 
Mausoleum, discovery of the ruins 

or, 

Mecticinc and chemistry, 
McMital labor, exhaustion of, 
Metals, new, 

" Bacriflclal, 

" somi, characteristics of, 
Metallic ores, ori;j^in of, 



lao I Nyctoscope, the. 93 

28 

Obituary, for 1881, 408 

27 Occhlombra, the, 129 

158 Ocean, animal life in, at i^n^^at depths, 344 

" bottom, nature of, 344 

100 «* depth of. 2C7 

** remarkable depression in 

the, 283 

Oil, " mineral," or «' rock,»' 283 

Organic substances, artificial manu- 
facture of, 171 
*< substances, influence of 

ozone on, 189 

Omithorhynchus of Australia, 324 

Oxalic acid, manufacture of, 245 

Oxy((cn, preparation of on a large 

scale, 182 

Ozone and nitrons acid, 183 

*' atmospheric, 186 

*< influence of on organic sub- 
stances, 189 
^< use of as a bleaching agent, 184 
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180 ' Papier mache, manufacture of, 
imi Parrott*8 shot, 

Patterson's improved gun lock, 
4a3 Pearls, artificial, 
172 Pebbles, flattened, origin of, 
218 Perspiration, experiments on, 
137 Petrols, home of the, 
118 Petroleum, notes on the history of. 
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production of in' 
Uuited States, 
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Motamorpliisra, rosoarches on, 253, 276; Phonautojfraphy, 

Mt'ti'ors, Aui^nist riiiLf of, :J75' Phosphoric aci*! in ig-ncons rocks, 

"Meteor, i^rcat, of July, IsiV), 
Meteors, new faets uiul theories rc- 
Hpei'tiii.^ 
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^Meteorite, interesting- In'lian, 
Meteorites, nature and orij^in of, 
Microscopic phot.);,^rapIiy, 
Military architecture of the middle 
aLCes. 
" matters, notes on, 
Mineral di-posit, curious, 

foriuations, curious, 
" i)roduce of (ireat IJritaiu, 
Minerals, combustible, 
Mist and hail, production of, 
Moou a!id sun, relative bri-'^htuoss 
of, 
" hole in, 
*' m:i'_Mietic disturbances caused 

Musical acoustic.-;, 

Musky .'•ecretions of animals, 



in the atnios})here, 

Pho^pliorus. manufacture of, 

Phot;)u'raphie ])rintini,r, 
'i77 riioto^raphs in enainel. 
3r<) riiotO;,M-aphs ollines in thesjieetrum, JH 
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Md Photography ai)i)!ievl t>) anatomy, 
I '' new a;)i>;ie.ations ol", 

2S TMcric acid, curiou- i;i'"t relative to, 
."^r Planks, to check w irpiu;^ of, 
3ij4 Planet, Lescarbault's, liypothetical, 
:>')'.) I'lauets, new, 
'V)^ " '' nomenclature of, 

201 Plants, em'-ts of treses on, 
135 " ri'in )val of insects from, 
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Ts'a))htha, notes on the liistory of, 2>''> 
Nat are -print ill'.,'-, Dre.-ser's system of, T.r 
TSebuhe in <)ri;)n, observations on, ;]vJ 
>i'ew red saad>:oii:' of tlie rnilcvl 

States, n;-',v fossils from, 
Nii'lc'l :ind iron, propei'ties of a mix- 
ture of. 
Nicotine, in t )b:ic.v), yea)dy jiroduo- 
liou oi", 
Sep, ir.it i.)n of from the 
sm.)ke of tobacco, 
Ni'^dit t(deL;Tai)hic .>ii,^nals, 
Nitrogen and iron, 

" and Jiitrou.^ acid, rcseardv 
e.^ on, 
NoiiivncLitiirc oi' priiitci\ stuCTs, 
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Pie :io.^aurus from New Zealand, 
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sleaiU, 
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I'luvi.)met<-r, new. 

Pneumatic dispatidi, the, 

Polar exi)editio'.is, re, "cat, 

I'or )us bo lie.-;, ciiemical action of, 

I'olichromany, 

Power, hydraulic, 

I'rairie ;, oi'i.^in of the Western, 

l*i-intcd stuil's, nomenclature of, 

I'rojoctiU'S, direction of, 

•'• idon^i^^ated for cannon, 

" movements in r<irno, 

" resistance of iron plates 

to, 7, 81 

Pyrometer, new, 151 
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12S, Quebec group of rocks, 

lllaUvaad car.?, new method of warm- 
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Railroads, London, capacity of, 65 

Baia-fall, great, iaOWo, 302 

Kain following the discharge of ord- 
nance, 392 
Rain gauge, new, 1C5 
Rams, steam, use of in naval war- 
fare, 79 
Red Sea, physical geo«^aphy of, 259 
Refri'^'erator without ice, 64 
RegeKition , phenomena of, 15 1 
Uepnlsiou, a universal force, 99 
Respiration and pulsation, researches 

on, 218 

Koapiration, new apparatus for exper- 

iinoutingon, 215 

Uosuscitation of life, 355 

Kille, position of, in firing, 35? 

Liiile.I cannon, notes on the used and 

construct ion of, 87,88,89 

Uiiled orduuuce, influence of on mod- 
ern warfare, 87 
Rocks, igneous, phosphoric acid in, 220 
" oldest American, 273 
" oldest known, 250 
Rodman gun, trial of the, 92 
Rodman's experiments in {gunnery, 93 
Rope, wire, experiments with, 45 
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Stone, preservation of by silidfica- 

tion, 248 

Strata, origin of curved, 307 

Subaqueous explorations, 132 



Submarine telegraph, 



120 



Sacrificial metals, 

Sand, new mode of preserving im- 
pressions on, 
Saturn, ring of. 
Sawyer's sliot. 
Sea- weed, important use of. 
Sensation, processes involved in. 
Shells, distorted growths in, 
" fresli-water, rate of increase 

of, 328 

** filling with molten iron, 89 

Shinkl's shot, 89 

Ship-building, angulated principle 

of, as a protection against ordnance, 85 
Ship-building, best woods for, 315 

Ships, iron-clad, • 7, 09 

Silicification, 247, 248 

Siiius, movements of, 38s 

Silver alloy, new, 170 

Silver test, 170 

Silvorinfj glass and porcelain, 180 

Smoke from gas-liglits, 66 

Soil analysis, 229 

Soils, exhaustion of, 226 

Solar atmosphere, researches on the 

constitution of the, 139 

Solar eclipse of 1800, 3^ 

Solar system, geological phenomena 

of, 201 

Solutions, boiling points of, 157 

Sound and vision, 164 

Sounds, registration of, 162 

Sounding-apparatus, new, 100 

Soap, value of diflTerent kinds of, 207 
Social science congress, 7 

Spectral linos, pliotographs of, 141 

Spectrum analysis, 133 

Spiders, curious instinct of, 334 

Spitzburgen, scientific exploration of, 200 
-■ • 389 

2:3 

78 



Sulphuric acid, improvements in the 

manufacture of, 245 

Sun and moon, relative brightness of, 381 
Sun. autobiography of, 
Sun's heat, possible age of, 
Sun's spots, periodicity of, 
Sun's surface, photooraphs of the, 
Sunsliine-recorder, the. 
Surgery, electric light applied to, 

Taconic System, 

Tea, use of in the healthy system. 

Tooth of the different races of men, 

Telegraph, Atlantic and Pacific, over- 
laud, 

Telej'raph, submarine, 

'* trans -Pacific, • 

Telegraphs, private, 

Telejrraphic night-signals, 

Thaliura, a new element, 

Tlicatres, new mode of lighting, 

Tides, lunar, on the American l&es. 

Tin ore from Maine, 

Toads, vitality of. 

Tobacco, nicotine in, 

" separation of nicotine f^om 
the smoke of. 

Tomb, Etruscan, 

" Egyptian, — opening of, at 



65 

388 

89 

310 

350 Thebes', 

3^30 Trees, dwarf, how the Chinese make 
them, 
Trocheidoscope, the, 
Turpentine as an sesthetio, 
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390 
146 
131 
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236 
362 

122 

120 
126 
122 
128 
138 
131 
170 
308 
332 
313 

211 

402 

390 

310 
130 
197 



Varnish, Xndia-rubber, new, 64 

Vegetable principle, new, 224 

Vegetation, the mfluence of electric 

light on, 106 

Victoria bridge, testing of the tubes 

of, 
Vision and sound. 
Vision, physiology of. 
Volcanic eruption in Africa, 
Volcanoes, evolutions of ammonia 

from, 



31 
164 
3-11 
305 

304 

261 



Walrus, observations on the. 

War, improvements in the science of, 69 

Warfare, influence of rifled ordnance 

on, 87 

*' Warrior " frigate, description of, 69, 70 
Water, color of, 131 

expansion of, thoughts on, 152 
freezing and boiling points of, 156 
lines of, deepest around the 

British Isles, 268 

movements of sea and lake, 167 
possible disappearance of 
from the surface of the 
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earth. 
Water-glass, uses of. 
Star-charts, new, " ' 389 Whalebone, substitute for, 

Steam, higli-i^ressure, future of, 'Zi Widowhood, physiology of, 

Steam-rams, in naval warfare, 78 Wine, charged with gases, 

Steam, superheated, 27 Wire-rope, experiments with, 

" working expansively, 20 Woods for ship-building. 

Steel, chemistry of, 0, 177 \ Yau^-tsvi \\ve^ ^^^\»Vyt%.\Nssft. 'Q^^^ 

Steel tools, protection a.giiiw^ir\x^U 40\7.Vvic, A.\xvox\csca., 
Stereottcope, practical vjiluc of the, 142\ *^ *\iQeX,vx&^ c>^ ^Qit xw5l«sx^> 
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MAVEN'S MENTAL PSILOSOPJBLT; Including the InteUect, the Sensi- 
bilities, and the Will. By Joseph Haven, Professor of Intellectual and 
Moral Pliilosophy, Chicago University. Royal 12mo, cloth, embossed, 2.00. 

It is believed Ihid work will be found prcSmincntly distinguished for tlie Complbtskkss vith 
which it presents Uic whole subject. 

HAVEN'S MORAL rHILOSOPJIY: Including Theoretical and Practical 
Ethics. By JosKiMi Haven, D. D., late Professor of Moral and Intellectual 
Pliilosophy ill Chicago University. Royal 12mo, cloth, embossed, 1.75. 

It \a eminently ecicntiHc in method, and thorough in discussion, and its tiews on unsettled quea- 
t'lons ill inoi-a>s arc discriminating and sound. 

UOPKINS* LECTUItES OX MOJtAL SCIENCE, delivered before the 
Lowell Institute, Boston, by Mark Hopkins, D. D., President of Williams 
Colk'ge. Royal J2mo, cloth, 1.50. 

SSf An important work from tlic pen of one of the most profound thinkers of the age. 

WATLAND'S ELEMENTS OF MOltAL SCIENCE, By FRANCIS 
Wayland, D. D., late President of Brown University. 12mo, cloth, 1.75. 

WAYLAND'S MORAL SCIENCE ABRIDGE!), and adapted to the 
use of Schools and Academies, by the Author. Half mor., 70 cts. 

The same. Cheap School Edition, boards, 45 cts. 

WATLAND'S ELEMENTS OF POLITICAL ECONOMY. By FRAN- 
CIS Wayland, D. D. 12mo, cloth, 1.75. 

WAYLAND'S POLITICAL EC0N03TY ABRIDGED, and adapted 
to the use of Schools and Academies, by the Author. Half mor., 70 cents. 

All the above works by Dr. Wayland are used as text-books in most of the colleges and higher 
schools throughout the Union, and are hi;;hly approved. 

AOASSIZ AND GOULD'S PRINCIPLES OF ZOOLOGY; Touching 
the Structure, Development, Distribution, and Natural Arrangement, of the 
Races of Animals, living and extinct, with numerous Illustrations. For 
the use of Schools and Colleges. Part I. Comparative Physiology. By 
Louis Agassiz and Augustus A. Gould. Revised edition. 1.60. 
PART II, Systematic Zoology. In preparation. 

** It is simple and elementary in its style, full in its illustrations, comprehensive in its range, yet 
well condensed, and brought into the narrow compass rc4uisite for the purpose intended." — <S*i/<t- 
moM's Journal. • 

BITTER'S GEOGRAPHICAL STUDIES. Translated from the German 
of Carl Ritter, by Rev. W. L. Gage. With a Sketcli of the Author's Life, and 
a Portrait. 12mo, cloth, 1.50. 

This volume contains the grand generalizations of Rittcr's life-work, the Erdkilnde, in eighteen 
volunu's; his lectures on the Relations of Gecgraphy and IlisCory, and a number of important 
papers on Physical Geography. 

PROGRESSIVE PENMANSHIP, Plain and ornamental, for the use of 
Schools. By N. D. Gould, author of ** Beauties of Writing," " Writing blas- 
ter's Assistant,*' etc. In live part*?, each, 20 cts. 
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MIT-ZEH'S CBUISE OF TBE BETSET ; or.aSi 
the Fotilllffnul DdihuIis of llie lli'briil<<». With Kai 
or, Ten Tlionasiid Miles over tbe FuisUlfEToui I>Fpa«li 
pp. S^, dothf l.?IL 



MI1.1.ER-S IIEAI>snil' OE CHRIST, ana the Kiglil* of (he CHrlWIui 
reopU, It CollMllon of rtmoDOl rottmltutcf, Historical unrt DcBcripliiB 
Skelchei uid EiiayB, wllb Ilie Autbor'a wlebrnted Latter lo l^rd Bmugliam. 
ay Hugh Millkb. Edited, with a Prefiice, by Pbteu Bavsk, A. M. 12ido, 
doth, I.;s. 

IKrLLEB'S OI.D SED SAlfDSTOXE j or. New TPjdks in on Old HeW. 
IltnMratcd villi PtUes aud Ceologlcal Seclionn. Kuir Ehition, Revised 

La. lamo. Elutb, l.r5. ' 
Mri.I.ES'S FOEUEA.R GEOI.OQY I with Descriptive Sketebes ftom > 
GeologlBCi Portfolio. By Huau UlLLLH. With H Kesume of the Pn 
of Geological Sdenee dbring tbe lu( too years. By Mbs. Miller. 
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MIT.I.ER'S TALES AKD BKBTCBES. Edited, with a Preface, *c., by 

Among the Bubji^ctB are: Recoll«(lon> of Ferguson— Bnms — The flalmon 
Vislier of Udoll— The Wldowof Dunsfcaith— The Lykewake — BUI Whyte— 
Tlie Youug Surgeon — George Koaa, tbe Scotch Agent — M'Cullocb, the Meeh- 
aniclan — A True Story of the Life of a Scotch Merchant of the Eighteenth 
Century. 
VrLX^A'S TESTIMONY OE THE BOCKS ! or. Geology Id its Beiu^ 
IngB on tlic two Theologies, Natural and Revealed. " Thou shalt bt; In lesgna 
with Ihe stones of the field."- A6. With numerous elegant Uluatralions. 

nuaB MILLER'S WORKS. Ten volumes, uniform style, In an elegant 
bOK, embossed doth, 17 ; library sheep, 20; half calf, St; antique, 3i. 

D. A. Critique trom Hooii Hu.leb'b " Wit- 
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AKirVAX, OF SCIBNTIFIC J>I8COVEItY JFOB 1864; or, Year 

Book of Facts in Science and Art, exhibiting thte most important Discoyeriea 
and Improvements in Mechanics, Useful Arts, Natural Philosophy, Chemistry, 
Astronomy, Meteorology, Zodlogy, Botany, Mineralogy, Geology, Geography, 
Antiquities, &c., together with a list of recent Scicntillc Publications ; a classi- 
fied list of Patents ; Obituaries of eminent Scientific Men ; an Index of Impor- 
tant Papers in Scientific Journals, Reports, &c. Edited by David A. Wells, 
A*. M. With a Portrait of General Q. A. Gilmore, U. S. A. 12mo, l.J^. 

Volumes op the same Work for years 1860 to 1864 (fifteen vols.), with the 
Likeness of some distinguished Scientific or Literary man in each. 1.75 per 
volume. 

The whole Series bound in uniform style, and put up in an elegant, substantial 
box, 26.25. 

This work, issued annually, contains all important facts discoyered or announced during the 
year, iv Each volume is distinct in itself^ and contains tntuvlv new matter. 

TMF PJjZrjiJLLITT OF WOBZnS, A New Edition. With a Supple- 
mentary Dialogue, in which the author's Reviewers are reviewed. 12mo, 
doUi, 1.50. 

TMF MOMANCE OF NATXTBJlL HISTORY, By PHILIP Henry 
GOSSE. With numerous elegant Illustrations. 12mo, cloth, 1.75. 

TME NATTJUAJL HISTORY OF THE HUMAN SPECIES; Its 

Typical Forms and Primeval Distribution. By Charles Hamilton Smith. 
With an Introduction containing an Abstract of the views of Blumenbach, 
Prichard, Bachman, Agassiz, and other writers of repute. By Samuel Knee- 
LAND, Jr., M. D. With elegant Illustrations. 12mo, cloth, 1.75. 

TREATISE ON THE COJUFABATIVE ANATOMY OF THE AN- 
XMAXj KINOnOM. By Profs. C. Th. Von Siebold and H. Stannius. 
Translated lh)m the German, with Notes, Additions, &c. By Waldo I. Bub* 
nett, M. D., Boston. One elegant octavo volume, cloth, 3.50. 
This is believed to be incomparably the best and moct complete work on the subject extant. 

THE CAMEIt; His Oi^nization, Habits, and Uses, considered with refer- 
ence to his Introduction into the United States. By George P. Marsh, late 
U. S. Minister at Constantinople. 12mo, cloth, 75 cts. 

INFLUENCE OF THE HISTORY OF SCIENCE VFON INTEIr- 
liECTTTAIi EDUCATION. By William Whewell, D. D., of Trinity 
College, England, and the alleged author of *' Plurality of Worlds." 12mo, 
doth, 40 cts. 

KNOWZEI>OE IS FOWER. A view of the Productive Forces of Modem 
Society, and the Results of Labor, Capital, and Skill. By Charles Knight. 
With numerous Illustrations. American Edition. Bevised, with additions, by 
David A. Wells, Editor of the *' Annual of Scientific Disoovery." 12mo, 
doth, 1.70. 
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HI- 1 HIT U.U.I SM TK.SlUDi or, UieKactBofilaHistnrjCliiselfleil.nnrlllieir 
Caum sni) Satuns Vrrilinl froni Andi'iil ana Jludem Testimonies. By GnonOK 
^V. Sjwsus, Ii-lX, PresiilPBl iif CulEiDbifln CcJltgt, Wmliingion, I). I". lOiao, 



SMITWH I'liaitlMAOE TO EaxrT; pmbradngn Diary of Kxploni- 
lions on tlie :411c, ivilli Obstrvatlons Illuatiatli-e of liK Srunncra, Customs, aud 

lUini, By Hon. J, V. C. SJilTii, lute Muyor of the City of Boston. Willi 
namcroua elegant Kngravlu^. lUmo, doUl, I.TS. 

TBE STORY OF MY CAREER, u Student of Friebers and Jenn, and 
Pnifeasor at Il.ille, BroBluii, and DfTlln. With l>en.onul Kemlnlsccncrs of 
GocUic, Scliillcr, Schellliig, SclitcIennncDor, Fkht«, Koi-alLt, Sclilegel, Xt^inilcr, 
n:id olliprs. By llEiNiiioii Steffhsb. Translnted by WiLLi.iJi L, G.iiiE. 

AXCIUNT I^ITERATUnE AND ART. Miscellanious Essayi on lub- 
Jects connected wltli cl.isslcal Lltvrjturc, with Uie Blot-r.-qiliy and Corre^Lpond- 
cnce of eminent PliUologiala. By Prof. B. SEAB3, ITesident of Brown Univt-r- 
Bity, fi. B. EuwSkds, of Audover, Hnd C, C. FelTOM, of Csmbrldj^. Seoaiid 
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